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HAND-WRITTEN INFORMATION PROCESSING APPARATUS, HAND-WRITTEN

INFORMATION PROCESSING METHOD AND HAND-HANDWRITTEN INFORMATION

PROCESSING PROGRAM

(57) A hand-written information processing appara-
tus is provided by which such correction as to directly
deal with a design drawn on a paper sheet or the like can
be performed.

The hand-written information processing apparatus
includes a stylus detection sensor, a connection interface
for outputting writing information corresponding to a writ-
ing operation of a stylus to an external apparatus which
includes a display screen for displaying an image, and a
display image processing information generation circuit

for generating display image processing information for

performing a given image operation process based on
an operation input accepted by an operation input ac-
ceptance unit to the display image. An inputting face is
configured such that a sheet member on which writing
corresponding to a writing operation of a stylus can be
visually formed can be placed thereon. In addition to a
normal stylus, an ink stylus which can form a writing trace
visually on a sheet member can be utilized. The
hand-written information processing apparatus has a first
mode for the normal stylus and a second mode for re-
taining writing information by the ink stylus into a memory.
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Description
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a hand-written
information processing apparatus, a hand-written infor-
mation processing method and a hand-written informa-
tion processing program.

Description of the Related Art

[0002] A hand-written information processing appara-
tus called, for example, digitizer or tablet apparatus is
known. For example, as disclosed in Patent Document
1 (Japanese Patent No. 5137150), the hand-written in-
formation processing apparatus is an information
processing apparatus including a display screen, a co-
ordinate inputting apparatus connected to and used to-
gether with, for example, a display apparatus or a coor-
dinate inputting apparatus connected to and used togeth-
er with a computer including a display apparatus.
[0003] The hand-written information processing appa-
ratus is used together with a position indicator in the form
of a pen (hereinafter referred to as stylus). If indication
inputting (writing operation) by a stylus is performed on
a position detection face (hereinafter referred to as in-
putting face) for detecting two-dimensional position in-
formation, then the writing operation is detected through
an interaction with a stylus detection sensor and the po-
sition coordinate is supplied as writing information to the
information processing apparatus. The information
processing apparatus generates display image informa-
tion corresponding to the hand writing input by the stylus
from the position coordinate (writing information) based
on the indication inputting by the indication member, the
position coordinate being received from hand-written in-
formation processing apparatus, and displays the display
image information on the screen of a display apparatus.
[0004] Some hand-written information processing ap-
paratus of the type described above includes various
processing functions for moving, rotating, enlarging/re-
ducing or scrolling an image generated by a hand writing
input and displayed on the screen of the display appara-
tus or by changing a display color of a rendered image.
The user can perform a writing operation with the stylus
while utilizing the processing functions described above
to render a fine drawing, an animation image or the like
while confirming a display image displayed on the display
screen.

SUMMARY OF THE INVENTION

[0005] Incidentally, before animage is produced using
a hand-written information processing apparatus of the
type described above, the user often draws a design in
advance on a paper sheet and then executes production
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of an image using a hand-written information processing
apparatus on the basis of the design. Especially, when
it is tried to draw a picture based on a sketch drawn out-
doors or on the go, creation of a design is performed
normally.

[0006] Insuchacaseasjustdescribed, evenifadesign
drawn on a paper sheet is fetched by a scanner to gen-
erate electronic data, the electronic data is different from
electronic data handled by the hand-written information
processing apparatus. Therefore, correction for directly
modifying the design or the like cannot be performed.
Therefore, it is necessary for the user to perform such a
work that a rendered image drawn on a paper sheet is
traced by a stylus or the like, and a great number of man
hours are demanded for a hand-written information
processing work.

[0007] Itis an object of the presentinvention to provide
a hand-written information processing apparatus which
can solve such problems as described above.

The above-mentioned object is solved by a hand-written
information processing apparatus according to claim 1,
a hand-written information processing method according
to claim 14 and a hand-written information processing
program according to claim 15. Claims 2 to 13 refer to
specifically advantageous realizations of the hand-writ-
ten information processing apparatus according to claim
1.

[0008] For a hand-written information processing ap-
paratus according to one of the claims 1 to 13, itis further
preferred that this hand-written information processing
apparatus is connected by wireless connection to the ex-
ternal storage unit. Furthermore it is also preferred that
the connection interface is coupled to the external appa-
ratus by wireless connection.

[0009] This object is also solved by A hand-written in-
formation processing apparatus which includes a stylus
detection sensor configured to detect a writing operation
of a stylus on an inputting face, an operation input ac-
ceptance unit configured to accept an operation input by
auser, animage processing circuit configured to perform
an image displaying process for displaying writing infor-
mation corresponding to a writing operation of a stylus
detected through an interaction with the stylus detection
sensor on a display screen and apply a display image
operation corresponding to the operation input accepted
by the operation input acceptance unit to a display image
of the writing information, and a memory, and which is
configured such that a sheet member on which writing
corresponding to a writing operation of a stylus can be
formed visually can be placed on the inputting face,
wherein a first stylus whose writing operation on the in-
putting face is detected through an interaction with the
stylus detection sensor and a second stylus whose writ-
ing operation on the inputting face is detected through
an interaction with the stylus detection sensor and, dif-
ferent from the first stylus, whose writing corresponding
to the writing operation on the inputting face can be
formed visually on the sheet member can be utilized; the
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hand-written information processing apparatus further
comprises a stylus recognition circuit for recognizing
whether a writing operation on the inputting face is a writ-
ing operation by the first stylus or a writing operation by
the second stylus; and the hand-written information
processing apparatus further comprises a first mode in
which, when a writing operation on the inputting face by
the first stylus is recognized by the stylus recognition cir-
cuit, the image displaying process is performed for dis-
playing writing information corresponding to the writing
operation on the inputting face by the first stylus detected
through the interaction with the stylus detection sensor
by the image processing circuit on the display screen and
the display image operation corresponding to the oper-
ation input to the operation input acceptance unit is ap-
plied to the display image of the display information; and
a second mode in which, when a writing operation on the
inputting face by the second stylus is recognized by the
stylus recognition circuit, writing information correspond-
ing to the writing operation on the inputting face by the
second stylus detected through the interaction with the
stylus detection sensor is retained into the memory and
the application of the operation input to the writing infor-
mation retained in the memory by the operation input
acceptance unit is limited.

[0010] Such a hand-written information processing ap-
paratus preferably a function for outputting, when writing
information which has been retained into the memory in
the second mode exists in the first mode, the writing in-
formation retained in the memory to the image process-
ing circuit.

[0011] Further preferably in such a hand-written infor-
mation processing apparatus the display image opera-
tion corresponding to the operation input by the operation
input acceptance unit includes at least one of image op-
eration processes of enlargement, reduction, rotation
and movement for the display image of the writing infor-
mation.

[0012] With the hand-written information processing
apparatus according to the present invention, a hand-
written information process can be performed using writ-
ing information generated electrically corresponding to
writing information by writing formed visually on a sheet
member such as a paper sheet. Further, since the hand-
written information processing apparatus is configured
such that display image processing information for per-
forming a given image operation process for a display
image of the writing information by the writing formed
visually on the sheet member is not applied to the mem-
ory, a figure based on the writing information by the writ-
ing formed visually on the sheet member such as a paper
sheet and another figure based on electronic writing in-
formation generated corresponding to the writing infor-
mation by the writing and retained in the memory have
animage similarity therebetween into which an intention-
al image operation process does not enter. Therefore,
the rendered image by writing formed visually on the
sheet member by the second stylus and the display im-
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age formed from the writing information retained in the
memory have a one-by-one corresponding relationship,
and the user can perform a hand-written information
process using the rendered image written on the sheet
member as a design.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIGS. 1A and 1B each is a view depicting an outline
of an embodiment of a hand-written information
processing apparatus according to the present in-
vention.

FIGS. 2A-2C each is a view depicting an outline of
the embodiment of the hand-written information
processing apparatus according to the present in-
vention.

FIG. 3 is a view depicting an outline of the embodi-
ment of the hand-written information processing ap-
paratus according to the present invention.

FIG. 4 is a block diagram of an example of a config-
uration of an electronic circuit in the embodiment of
the hand-written information processing apparatus
according to the present invention.

FIG. 5 is a view depicting an example of a configu-
ration of part of the electronic circuit in the embodi-
ment of the hand-written information processing ap-
paratus according to the present invention.

FIG. 6 is a view depicting an example of a configu-
ration of different part of the electronic circuit in the
embodiment of the hand-written information
processing apparatus according to the present in-
vention.

FIGS. 7A and 7B each is a view illustrating an output
signal format of the embodiment of the hand-written
information processing apparatus according to the
present invention.

FIG. 8 is a view depicting part of a flow chart illus-
trating an example of a flow of processing action of
the embodiment of the hand-written information
processing apparatus according to the present in-
vention.

FIG. 9 is a view depicting part of the flow chart illus-
trating the example of the flow of processing action
of the embodiment of the hand-written information
processing apparatus according to the present in-
vention.

FIG. 10 is a view depicting a flow chart illustrating
the example of the flow of processing action of the
embodiment of the hand-written information
processing apparatus according to the present in-
vention.

FIG. 11 is a view depicting a flow chart illustrating
the example of the flow of processing action of the
embodiment of the hand-written information
processing apparatus according to the present in-
vention.
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FIG. 12 is a view depicting a flow chart illustrating
the example of the flow of processing action of the
embodiment of the hand-written information
processing apparatus according to the present in-
vention.

FIG. 13 is a view depicting an example of a usage
form of the embodiment of the hand-written informa-
tion processing apparatus according to the present
invention.

FIG. 14 is a view depicting another example of the
usage form of the embodiment of the hand-written
information processing apparatus according to the
present invention.

FIG. 15 is a view depicting a further example of the
usage form of the embodiment of the hand-written
information processing apparatus according to the
present invention.

FIGS. 16A-16D illustrate a modification to the em-
bodiment of the hand-written information processing
apparatus according to the present invention.

FIG. 17 is a view depicting an example of a system
configuration of a different embodiment of the hand-
written information processing apparatus according
to the present invention.

FIG. 18is aview llustrating an example of an internal
configuration of the different embodiment of the
hand-written information processing apparatus ac-
cording to the present invention.

FIG. 19 is a view illustrating an example of a config-
uration of the different embodiment of the hand-writ-
ten information processing apparatus according to
the present invention.

FIG. 20 is a view illustrating an example of a config-
uration of the different embodiment of the hand-writ-
ten information processing apparatus according to
the present invention.

FIGS. 21A and 21B each is a view illustrating an
outline of another different embodiment of the hand-
written information processing apparatus according
to the present invention.

FIGS. 22A-22C each is a view illustrating an outline
of a further different embodiment of the hand-written
information processing apparatus according to the
present invention.

FIG. 23 is a view illustrating an example of a config-
uration of a clip member in the example of FIGS.
22A-22C.

FIGS. 24A-24C illustrate an example of a configura-
tion of the clip member in the example of FIGS. 22A-
22C.

FIG. 25 is a view illustrating a different example of
the clip member mounted on the hand-written infor-
mation processing apparatus according to the
present invention.

FIG. 26 is a view illustrating a different example of
the clip member mounted on the hand-written infor-
mation processing apparatus according to the
present invention.
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DETAILED DESCRIPTION

[0014] In the following, embodiments of the hand-writ-
ten information processing apparatus according to the
present invention are described with reference to the
drawings.

[0015] FIG. 1is a view illustrating an appearance of a
hand-written information processing apparatus 10 of the
present embodiment, and FIG. 1A is a front elevational
view and FIG. 1B is a left side elevational view of the
hand-written information processing apparatus 10. As
recognized from FIG. 1, the hand-written information
processing apparatus 10 has a configuration of a thin
plate-shaped tablet. As depicted in FIG. 1B, a housing
11 of the hand-written information processing apparatus
10 is configured such that it includes an upper side case
11a and a lower side case 11b and the upper side case
11a is fitted with the lower side case 11b in such a state
that the upper side case 11a covers an internal space of
the lower side case 11b.

[0016] Inthe present embodiment, as depicted in FIG.
3, a stylus detection sensor 12, a touch detection sensor
13, a circuit board 14 and an operation button group 15
(refer to FIG. 1) whose illustration is omitted in FIG. 3 are
accommodated in the internal space of the lower side
case 11b. In this example, the stylus detection sensor 12
is configured from a sensor of the electromagnetic induc-
tion type. In this example, the touch detection sensor 13
is configured from a sensor of the capacitance type. It is
to be noted that the touch detection sensor 13 and the
operation button group 15 configure an example of an
operation input acceptance unit in the present embodi-
ment.

[0017] Inthe present embodiment, as depicted in FIG.
3, the touch detection sensor 13, stylus detection sensor
12 and circuit board 14 are disposed in order in the hous-
ing 11 in such a state that they overlap with each other
as viewed from the upper side case 11aside. In this case,
the stylus detection sensor 12 and the touch detection
sensor 13 are accommodated in such a state that detec-
tion regions of the sensors overlap with each other as
viewed from a direction orthogonal to the surface of the
upper side case 11a.

[0018] The stylus detection sensor 12 can detect a sty-
lus through the upper side case 11a, and the touch de-
tection sensor 13 can detect a finger touch through the
upper side case 11a. The surface of the upper side case
11a functions as a common inputting face to the stylus
detection sensor 12 and the touch detection sensor 13.
A region of the surface of the upper side case 11a sur-
rounded by a broken line in FIG. 1A serves as a common
detection region DA which is common to the stylus de-
tection sensor 12 and the touch detection sensor 13.
[0019] Inthe present embodiment, as depicted in FIG.
1A, the operation button group 15 is provided at a left
side portion of the housing 11. In this example, the op-
eration button group 15 is configured from nine operation
buttons such that operation portions 15A, 15B, ..., 15H
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and 15R of the operation buttons are provided in an ex-
posed relationship to the outside at a side portion of the
upper side case 11 a of the detection region DA of the
stylus detection sensor 12 and the touch detection sensor
13 such that the user can operate them. In the present
example, each of the operation portions 15A to 15H has
a square shape and the operation portion 15R has a cir-
cular shape. Perforations (not depicted) through which
the operation portions 15A, 15B, ..., 15H and 15R of the
operation buttons are exposed are formed in the upper
side case 11a.

[0020] In the present embodiment, the nine operation
buttons are configured such that, if the user touches the
operation portions 15A to 15H and 15R by a finger, then
the touch can be detected by a capacitance method. Fur-
ther, each of the operation portions 15A to 15H and 15R
is configured such that, if the user pushes its operation
portion by afinger, then, by a deviation of the hand-written
information processing apparatus 10 deflected in a di-
rection toward the inside of the housing 11, a push switch
provided in the housing 11 can be operated for depres-
sion to perform a switching operation of the push switch.
[0021] A touch operation or a depression operation of
each of the operation portions 15A to 15H and 15R of
the operation buttons of the operation button group 15 is
allocated in the hand-written information processing ap-
paratus 10 to such a function as setting menu display,
changeover between various modes, instruction to return
by one, enlargement, reduction, movement, rotation and
scroll of a character or a picture of a display image based
on writing information on the display screen of the display
apparatus and so forth. The user can performan inputting
operation to the detection region DA by a stylus while
operating the operation portions 15A to 15H and 15R by
one hand.

[0022] It is to be noted that the operation portion 15R
includes two kinds of operation portions, and one the two
operation portions is a ring-shaped wheel operation por-
tion 15Ra and the other one of the two operation portions
is a depression operation portion 15Rb provided at the
center of the wheel operation portion 15Ra. The wheel
operation portion 15Ra is configured so as to allow trac-
ing operation inputting and is configured, for example,
such that the wheel operation portion 15Ra can be used
to input an instruction for rotation or the like of a display
image based on writing information.

[0023] Itistobe noted that, inthe presentembodiment,
as hereinafter described, whenitis tried to perform writing
by an ink stylus, by which visible writing is to be per-
formed, on a paper sheet 17 which is fixed in position on
the inputting face of the hand-written information
processing apparatus 10 by a clip member 16, finger
touch detection by the touch detection sensor 13 is
stopped and an operation of an operation button in the
operation button group 15 for performing an image op-
eration process such as to change a display image of
writing information is invalid. However, exchange of the
paper sheet 17, namely, a page feeding operation, and
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achangeover operation between a standard paper mode
and a live paper mode of a paper mode hereinafter de-
scribed, are valid. In this example, the page feeding op-
eration is performed by the depression operation portion
15Ra of the operation portion 15R.

[0024] As depicted in FIG. 5 hereinafter described, a
stylus position detection circuit 31 for the stylus detection
sensor 12, a touch position detection circuit 32 for the
touch detection sensor 13 and an operation input inter-
face (interface is described as I/F in the drawings) 33
which configures an operation input acceptance unit for
the operation button group 15 are disposed on the circuit
board 14, and a USB interface 34 and a wireless com-
munication circuit 35 for the connection between the
hand-written information processing apparatus 10 and
an external apparatus, a memory 36, a control circuit 100
for controlling the entire apparatus are disposed on the
circuit board 14.

[0025] Forthe hand-writteninformation processing ap-
paratus 10 of the present embodiment, two kinds of sty-
luses including a first stylus and a second stylus are pre-
pared as styluses whose indication position input can be
detected by the stylus detection sensor 12. In this exam-
ple, the first stylus is a stylus of a normal electromagnetic
induction type (hereinafter referred to as normal stylus)
and the second stylus is a stylus of an electromagnetic
induction type (hereinafter referred to as ink stylus)
whose core member has a ballpoint pen function or a
function of a mechanical pencil and by which a writing
trace can be visibly formed on a sheet member such as
a paper sheet.

[0026] Accordingly, in the hand-written information
processing apparatus 10 of the present embodiment, if
a paper sheet which is an example of a sheet member
is placed in the detection region DA of the inputting face
which is the surface of the upper side case 11a and a
writing operation is performed for the detection region
DA of the inputting face by an ink stylus, then the writing
trace can be formed visually on a paper sheet and writing
information corresponding to the writing trace can be de-
tected and acquired by the stylus detection sensor 12.
[0027] In this case, if the paper sheet placed on the
inputting face moves on the inputting face, then the writ-
ing trace formed on the paper sheet and the writing in-
formation corresponding to the writing trace are dis-
placed out of a one-by-one corresponding relationship.
Therefore, in the hand-written information processing ap-
paratus 10 of the present embodiment, the clip member
16 is removably attached to the housing 11 so as to allow
the paper sheetto be elastically fixed to the inputting face.
[0028] FIG. 2 is a view depicting an example of a con-
figuration of the clip member 16. In particular, FIG. 2A is
a front elevational view of the clip member 16, and FIG.
2B is a left side elevational view of the clip member 16.
Further, FIG. 2C illustrates a state in which the clip mem-
ber 16 is attached to the housing 11 of the hand-written
information processing apparatus 10 and elastically fixes
a paper sheet 17.
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[0029] As depicted in FIG. 2A, the clip member 16 of
the present example is configured from an attaching por-
tion 161 having a U-shaped cross section and having a
recessed portion 161 a, and a holding down piece 162
attached to the attaching portion 161 for pivotal motion
around a pivot shaft 163. Though not depicted, a coll
spring is wound around the pivot shaft 163 such that an
end portion 162a of the holding down piece 162 on the
opening side of the recessed portion 161a of the attach-
ing portion 161 is normally displaced elastically to the
attaching portion 161 side by the coil spring.

[0030] The attaching portion 161 of the clip member
16 is configured from a material having elasticity, for ex-
ample, from a resin, and the recessed portion 161a is
formed in accordance with a shape and a size of an
stepped portion of the housing 11. The clip member 16
is attached to an stepped portion of the housing 11 of the
hand-written information processing apparatus 10 such
that an stepped portion of the housing 11 of the hand-
written information processing apparatus 10 is accom-
modated in the recessed portion 161a of the attaching
portion 161. The width of the recessed portion 161a of
the attaching portion 161 of the clip member 16 is formed
a little smaller than the thickness of an stepped portion
ofthe housing 11, and the clipmember 16 is locked (fixed)
to an stepped portion of the housing 11 of the hand-writ-
ten information processing apparatus 10 in such a man-
ner that the clip member 16 holds the stepped portion of
the housing 11 in the recessed portion 161 a by elastic
force of the attaching portion 161. However, the clip mem-
ber 16 can be removed from the hand-written information
processing apparatus 10 by removing the attaching por-
tion 161 thereof from the stepped portion of the housing
11.

[0031] As depicted in FIG. 2C, in a state in which the
clipmember 16 is fixed to the stepped portion of the hous-
ing 11 of the hand-written information processing appa-
ratus 10, the end portion 162a of the holding down piece
162 of the clip member 16isin a state in which it elastically
presses the surface of the upper side case 11a of the
housing 11. If, in this state, the opposite side of the hold-
ing down piece 162 to the end portion 162ais depressed,
then the holding down piece 162 is pivoted around the
pivot shaft 163 to form a gap between the end portion
162a and the surface of the upper side case 11 a of the
housing 11. However, if the depression of the opposite
side of the holding down piece 162 to the end portion
162a is cancelled, then the end portion 162a of the hold-
ing down piece 162 returns to the state in which it elas-
tically presses the surface of the upper side case 11a of
the housing 11.

[0032] Accordingly, if, in the state in which the clip
member 16 is attached to the housing 11 as depicted in
FIG. 2C, the opposite side of the holding down piece 162
to the end portion 162a is depressed to form a gap be-
tween the end portion 162a of the holding down piece
162 and the surface of the upper side case 11a of the
housing 11 and an upper end of the paper sheet 17 is
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placed into the gap and then the depression of the op-
posite side of the holding down piece 162 to the end
portion 162a is cancelled, then the paper sheet 17 is elas-
tically sandwiched between the end portion 162a of the
holding down piece 162 and the surface of the upper side
case 11a of the housing 11 to fix the paper sheet 17 in
position against movement. In this case, one or a plurality
of paper sheets 17 may be fixed in position by the clip
member 16.

Example of Configuration of Electronic Circuit of Hand-
Written Information Processing Apparatus of This Em-
bodiment

[0033] FIG. 4is a block diagram depicting an example
of a configuration of an electronic circuit of the hand-
written information processing apparatus 10 of the
present embodiment. In this example, the electronic cir-
cuit of the hand-written information processing apparatus
10 of the present embodiment includes a control circuit
100 configured including a computer. Further, as circuits
on the input side to the control circuit 100, a position
detection circuit (hereinafter referred to as stylus position
detection circuit) 31 for the stylus detection sensor 12, a
position detection circuit (hereinafter referred to as touch
position detection circuit) 32 for the touch detection sen-
sor 13 and an operation input interface 33 are connected.
Meanwhile, as circuits on the output side of the control
circuit 100, the USB interface 34, the wireless commu-
nication circuit 35 and the memory 36 are connected.
[0034] The stylus detection sensor 12 is connected to
the stylus position detection circuit 31. The stylus detec-
tion sensor 12 is a stylus detection sensor of the electro-
magnetic induction type. In the present example, the sty-
lus detection sensor 12 detects, through an interaction
by electromagnetic coupling with a normal stylus as a
first stylus or an ink stylus as a second stylus, an indica-
tion position by the stylus and outputs a result of the de-
tection to the stylus position detection circuit 31. The sty-
lus position detection circuit 31 detects a coordinate of
the indication position in the detection region DA by the
normal stylus or the ink stylus from an output of the stylus
detection sensor 12.

[0035] Further, each of the normal stylus and the ink
stylus in the present embodimentincludes a writing pres-
sure detection unit for detecting a writing pressure ap-
plied to the core member and a storage unit for pen iden-
tification information (hereinafter referred to as stylus ID)
of the stylus, and sends out stylus additional information
including the detected writing pressure information and
the stored pen identification information to the stylus de-
tection sensor 12. The stylus position detection circuit 31
has a function for extracting writing pressure information
or a stylus ID from the detected stylus additional infor-
mation. The stylus position detection circuit 31 supplies
coordinate information of the detected indication position
and the stylus additional information to the control circuit
100.
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[0036] The control circuit 100 generates writing infor-
mation to be outputted from the received coordinate in-
formation of the indication position and generates stylus
additional information to be outputted from the received
stylus additional information as hereinafter described.
Further, the control circuit 100 decides a stylus ID includ-
ed in the received stylus additional information and rec-
ognizes whether the stylus detected by the stylus detec-
tion sensor 12 is the normal stylus or the ink stylus, and
then performs mode changeover as hereinafter de-
scribed in response to a result of the recognition.

Example of Circuit Configuration of Stylus Position De-
tection Circuit 31

[0037] FIG.5isaviewdepicting an example of a circuit
configuration of the stylus detection sensor 12 and the
stylus position detection circuit 31 together with an ex-
ample of a circuit configuration of the normal stylus or
the ink stylus. It is to be noted that the normal stylus and
the ink stylus have, as an electronic circuit for instruction
though electromagnetic induction coupling with the stylus
detection sensor 12, substantially similar circuit configu-
rations. In FIG. 5, the common circuit configuration por-
tion is indicated as a stylus circuit 200.

[0038] As depicted in FIG. 5, the stylus circuit 200 is
configured such that it performs an interaction with the
stylus detection sensor 12 through electromagnetic in-
duction coupling with loop coil groups hereinafter de-
scribed of the stylus detection sensor 12 to exchange a
position detecting signal and transmit additional informa-
tion such as writing pressure information or a stylus 1D
detected through a writing pressure detection unit to the
stylus detection sensor 12.

[0039] As described hereinabove, in the normal stylus
or the ink stylus, a capacitor 202 is connected in parallel
to a coil 201 wound on a ferrite core to configure a parallel
resonance circuit 203. A pen controlling circuit 210 con-
trols the entire stylus circuit 200 as depicted in FIG. 5. In
the present example, the pen controlling circuit 210 is
configured from an IC.

[0040] Thus, an AC signal received through electro-
magnetic coupling from the stylus detection sensor 12
by the parallel resonance circuit 203 is supplied to the
pen controlling circuit 210 through a capacitor 209 and
is supplied to and rectified by a rectification circuit 207
configured from a diode 205 and a capacitor 206 for
charging of a rectified voltage and then charged into a
capacitor 208. Then, the rectified output voltage obtained
across the capacitor 208 is supplied as a power supply
voltage of the pen controlling circuit 210.

[0041] Further, a switch 204 is connected in parallel to
the resonance circuit 203. The switch 204 is configured
so as to be controlled between on and off by the pen
controlling circuit 210. When the switch 204 is off, reso-
nance action for a signal from the stylus detection sensor
12 by the parallel resonance circuit 203 is performed.
However, when the switch 204 is on, the capacitor 202
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connected in parallel to the coil 201 is shortcircuited to
turn off the resonance action for a signal from the stylus
detection sensor 12 by the parallel resonance circuit 203.
[0042] Further, each of the normal stylus and the ink
stylus used in the present embodiment includes, though
not depicted, a writing pressure detection unit configured
from a piezoelectric element which detects a writing pres-
sure applied to the core member, for example, as a ca-
pacitance Cv of a variable capacitor. To the pen control-
ling circuit 210, a variable capacitor CV configured from
the writing pressure detection unit is connected. The pen
controlling circuit 210 measures the capacitance of the
variable capacitor CV, detects a variation of the writing
pressure from a variation of the measured capacitance
of the variable capacitor CV and detects whether or not
a writing pressure is applied to the core member of the
stylus. Further, when it is detected that a writing pressure
is applied, the pen controlling circuit 210 calculates the
writing pressure value from the value of the capacitance
of the variable capacitor CV.

[0043] Further, in the present embodiment, the pen
controlling circuit 210 converts the calculated writing
pressure value into writing pressure data of a digital sig-
nal and controls the switch 204 between on and off with
the writing pressure data to transmit a digital signal of
the writing pressure value of a plurality of bits as part of
additional information formed from an ASK (Amplitude
Shift Keying) signal or an OOK (On Off Keying) signal to
the stylus detection sensor 12.

[0044] Further, in the present example, an ID memory
211 which stores a stylus ID is connected to the pen
controlling circuit 210. The pen controlling circuit 210 con-
trols the switch 204 between on and off in response to a
stylus ID read out from the ID memory 211 to transmit
the stylus ID as part of the additional information formed
from an ASK signal or an OOK signal to the stylus de-
tection sensor 12.

[0045] The stylus detection sensor 12 is formed, in the
present example, from an X-axis direction loop coil group
121 and a Y-axis direction loop coil group 122 stacked
with each other as depicted in FIG. 5. The loop coil groups
121 and 122 are configured, for example, from n and m
rectangular loop coils, respectively. The loop coils con-
figuring the loop coil groups 121 and 122 are disposed
such that they are arranged at equal distances and suc-
cessively overlapped with each other.

[0046] The stylus position detection circuit 31 includes
a selection circuit 311 to which the X-axis direction loop
coil group 121 and the Y-axis direction loop coil group
122 are connected. The selection circuit 311 successive-
ly selects one of the loop coils of the loop coil groups 121
and 122.

[0047] Furthermore, the stylus position detection cir-
cuit 31 includes an oscillation circuit 312, a current driver
313, a changeover connection circuit 314, a reception
amplifier 315, a detection circuit 316, a low-pass filter
317, a sample and hold circuit 318, an A/D conversion
circuit 319 and a processing controlling circuit 310. The
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processing controlling circuit 310 is configured, for ex-
ample, from a microcomputer.

[0048] A frequency fo of an AC signal outputted from
the oscillation circuit 312 is selected so as to be equal to
the resonance frequency of the parallel resonance circuit
203 of the stylus circuit 200. The AC signal from the os-
cillation circuit 312 is supplied to the current driver 313.
The current driver 313 converts the AC signal supplied
thereto from the oscillation circuit 312 into electric current
and sends out the electric current to the changeover con-
nection circuit 314. The changeover connection circuit
314 changes over the connection destination (transmis-
sion side terminal T or reception side terminal R) to which
a loop coil selected by the selection circuit 311 is to be
connected under the control of the processing controlling
circuit 310. Of the connection destinations, to the trans-
mission side terminal T, the current driver 313 is con-
nected, and to the reception side terminal R, the reception
amplifier 315 is connected.

[0049] The current driver 313 is controlled by the
processing controlling circuit 310. The processing con-
trolling circuit 310 controls the current driver 313 to con-
trol supply of an oscillation signal of the frequency fo from
the oscillation circuit 312 to the loop coil of the stylus
detection sensor 12 to control signal transmission from
the loop coil to the normal stylus or the ink stylus.
[0050] An induced voltage generated in the loop coil
selected by the selection circuit 311 is sent to the recep-
tion amplifier 315 through the selection circuit 311 and
the changeover connection circuit 314. The reception
amplifier 315 amplifies and sends out the induced voltage
supplied thereto from the loop coil to the detection circuit
316.

[0051] The detection circuit 316 detects the induced
voltage generated in the loop coil, namely, the reception
signal, and sends out the detected reception signal to
the low-passfilter 317. The low-passfilter 317 has a cutoff
frequency sufficiently lower than the frequency fo de-
scribed above, and converts an output signal of the de-
tection circuit 316 into a DC signal and sends out the DC
signal to the sample and hold circuit 318. The sample
and hold circuit 318 retains a voltage value at a prede-
termined timing of an output signal of the low-pass filter
317, in particular, at a predetermined timing within a re-
ception period and sends out the voltage value to the A/D
(Analog to Digital) conversion circuit 319. The A/D con-
version circuit 319 converts an analog output of the sam-
ple and hold circuit 318 into a digital signal and outputs
the digital signal to the processing controlling circuit 310.
[0052] The processing controlling circuit 310 controls
selection of a loop coil by the selection circuit 311,
changeover ofthe changeover connection circuit314 and
the timing of the sample and hold circuit 318. The
processing controlling circuit 310 causes an electromag-
netic induction signal to be transmitted with a fixed trans-
mission duration from the X-axis direction loop coil group
121 and the Y-axis direction loop coil group 122 on the
basis of an input signal from the A/D conversion circuit
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319.

[0053] In each of the loop coils of the X-axis direction
loop coil group 121 and the Y-axis direction loop coil
group 122, an induced voltage is generated by an elec-
tromagnetic induction signal transmitted thereto from the
parallel resonance circuit 203 of the stylus circuit 200.
The processing controlling circuit 310 calculates coordi-
nate values of the indication position in the X-axis direc-
tion and the Y-axis direction by the normal stylus or the
ink stylus on the basis of the level of the voltage value of
the induced voltage generated in each loop coil.

[0054] Further, the processing controlling circuit 310
supplies a signal for controlling a transmission signal be-
tween on and off and a signal for transmission signal
level control to the current driver 313 and performs a
reception process of additional information such as writ-
ing pressure data or a stylus ID from the normal stylus
or the ink stylus. The processing controlling circuit 310
detects an on/off signal formed, for example, from an
ASK signal from the normal stylus or the ink stylus as a
digital signal of a plurality of bits to detect additional in-
formation such as writing pressure data or a stylus ID.
Then, the processing controlling circuit 310 outputs the
information of the indication position by the normal stylus
or the ink stylus and the detected additional information
such as the writing pressure data or the stylus ID to the
control circuit 100.

[0055] Further, as depicted in FIG. 4, the touch detec-
tion sensor 13 is connected to the touch position detec-
tion circuit 32. The touch detection sensor 13 is a touch
detection sensor of the capacitive type, and in the present
example, detects an instruction operation by a finger of
a user through an interaction by capacitive coupling and
outputs a result of the detection to the touch position de-
tection circuit 32. The touch position detection circuit 32
detects coordinate information according to a gesture op-
eration by a finger touch in the detection region DA from
an output of the touch detection sensor 13.

[0056] A gesture operation on the touch detection sen-
sor 13 is an operation for instructing a predetermined
process for a display image based on writing information
according to a writing operation by the stylus detected
by the stylus detection sensor 12. For example, a gesture
for drawing an arc by a finger in the detection region of
the inputting face is used as a rotation instruction oper-
ation for a display image based on writing information,
and an operation by two fingers of increasing or decreas-
ing the distance between the two fingers is determined
as an instruction operation for expansion or reduction of
a display image. The touch position detection circuit 32
supplies coordinate information of atrace ofthe operation
of the finger touch detected by the touch detection sensor
13 to the control circuit 100. The control circuit 100 gen-
erates display image processing information from the re-
ceived coordinate information of the trace of the opera-
tion of the finger touch.
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Example of Circuit Configuration of Touch Position De-
tection Circuit 32

[0057] An example of a configuration of the touch de-
tection sensor 13 and the touch position detection circuit
32 is described with reference to FIG. 6. In the present
example, the touch detection sensor 13 is configured as
a sensor of the cross point capacitive type in order to
detect a multi-touch event to detect a plurality of fingers
at a time.

[0058] The touch detection sensor 13 is configured
from a plurality of first electrodes 13X formed in a Y-axis
direction and a plurality of second electrodes 13Y formed
in an X-axis direction orthogonal to the Y-axis direction.
Further, the first electrodes 13X are disposed in a spaced
relationship by a predetermined distance from each other
in the X-axis direction. Meanwhile, the second electrodes
13Y are disposed in a spaced relationship by a prede-
termined distance from each other in the Y-axis direction.
[0059] The first electrodes 13X and the second elec-
trodes 13Y are disposed on the front face side and the
rear face side of a board in a state in which they are
isolated from each other. Although the first electrodes
13X and the second electrodes 13Y can be formed on
the same one face side of the substrate, in this case, in
a region of a cross point which is an intersecting point
between each first electrode 13X and each second elec-
trode 13Y orthogonal to each other, aninsulating material
is interposed between the first electrode 13X and the
second electrode 13Y to electrically isolate them from
each other.

[0060] The touch position detection circuit 32 includes
a transmission signal generation circuit 321, a transmis-
sion electrode selection circuit 322, a reception electrode
selection circuit 323, a reception signal processing circuit
324, a position information outputting circuit 325 and a
processing controlling circuit 320.

[0061] In the present example, the touch position de-
tection circuit 32 discretely executes a position detection
process after every predetermined time interval, for ex-
ample, after every ten milliseconds, under the control of
the processing controlling circuit 320 to individually de-
tect a plurality of position indications by finger touches
on the touch detection sensor 13 to obtain individual po-
sition detection results.

[0062] The transmission signal generation circuit 321
and the transmission electrode selection circuit 322 con-
figure a transmission signal supplying circuit, and the re-
ception electrode selection circuit 323 and the reception
signal processing circuit 324 configure a signal reception
circuit. Further, in the present example, the first elec-
trodes 13X are used as reception electrodes and the sec-
ond electrodes 13Y are used as transmission electrodes.
[0063] The transmission signal generation circuit 321
supplies a predetermined transmission signal to the
transmission electrode selection circuit 322 at a prede-
termined timing under the control of the processing con-
trolling circuit 320. As the predetermined transmission
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signal, for example, an orthogonal spread code or the
like can be used (refer, for example, to Japanese Patent
Laid-Open No. 2003-22158).

[0064] The transmission electrode selection circuit 322
selects a predetermined second electrode 13Y under the
selection control of the processing controlling circuit 320.
To the second electrode 13Y selected by the transmis-
sion electrode selection circuit 322, a transmission signal
from the transmission signal generation circuit 321 is sup-
plied.

[0065] The reception electrode selection circuit 323
successively selects a first electrode 13X under the con-
trol of the processing controlling circuit 320 and supplies
a reception signal from the selected first electrode 13X
to the reception signal processing circuit 324.

[0066] The reception signal processing circuit 324 de-
tects, by the first electrodes 13X, a signal variation of a
reception signal caused by a user performing a position
instruction input on the touch detection sensor 13 under
the control of the processing controlling circuit 320 and
supplies the detection output to the position information
outputting circuit 325.

[0067] The position information outputting circuit 325
generates, based on the control by the processing con-
trolling circuit 320, as a position detection result, a coor-
dinate output which is an indication position detection
signal corresponding to the position indicated by a finger
from the first electrode 13X which indicates the signal
variation and the second electrode 13Y to which the
transmission signal is supplied then from a detection out-
put of the reception signal processing circuit 324, and
outputs the position detection result to the processing
controlling circuit 320.

[0068] The processing controlling circuit 320 receives
the coordinate output of the position detection result from
the position information outputting circuit 325 and detects
the position indicated by a finger or a moving operation
(gesture operation) and supplies a detection result to the
control circuit 100.

[0069] Then,asdepictedinFIG.4,the operation button
group 15 is connected to the operation input interface
33. The operation inputinterface 33 detects an operation
portion operated by the user from within the operation
button group 15 and detects the inputting operation, and
supplies detection output information to the control circuit
100. As described hereinabove, the operation buttons of
the operation button group 15 are for predetermined
processing for a display image based on writing informa-
tion according to a writing operation by a stylus detected
by the stylus detection sensor 12. For example, by an
operation of the operation buttons of the operation button
group 15, a color of a display image, a thickness of writing
by a stylus, a writing tool type and so forth can be set
and also instruction operations for movement, rotation,
enlargement and reduction of a display image can be
performed. The control circuit 100 generates display im-
age processing information from detection output infor-
mation of an operation input received from the operation
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input interface 33.

[0070] Now, the circuitry on the output side of the con-
trol circuit 100 is described. To the USB (Universal Serial
Bus) interface 34, a USB connector 37 is connected. For
example, if a USB cable connected at one end side there-
of to an external apparatus formed from a personal com-
puter or the like is connected at the other end portion
thereof to the USB connector 37, then the control circuit
100 detects the connection through the USB interface
34. In a state in which the hand-written information
processing apparatus 10 is connected to an external ap-
paratus through a USB cable, it can receive supply of a
power supply voltage from the external apparatus.
[0071] Further, the wireless communication circuit 35
is configured, in the present example, from a short-range
wireless communication circuit of the Bluetooth (regis-
tered trademark) standard. Accordingly, to the hand-writ-
ten information processing apparatus 10, not only a per-
sonal computer but also a high function mobile phone
terminal such as a smartphone can be connected as an
external apparatus only if the personal computer or the
high function mobile phone terminal is an electronic ap-
paratus which incorporates a short-range wireless com-
munication circuit of the Bluetooth (registered trade-
mark).

[0072] The control circuit 100 can perform, as regards
sending out of output information to the external appa-
ratus, both of sending outthrough a USB cable connected
to the USB connector 37 and sending out through the
wireless communication circuit 35. However, in the
presentembodiment, when the control circuit 100 detects
that an external apparatus is connected to the USB con-
nector 37 through a USB cable, the control circuit 100
prioritizes the sending out of output information through
the USB cable.

[0073] The control circuit 100 has also a function for
accumulating output information into the memory 36.
[0074] The hand-written information processing appa-
ratus 10 of the present embodiment has a tablet mode
as a first mode and a paper mode as a second mode.
[0075] The tablet mode is a mode in which a display
image based on writing information according to a writing
operation by the normal stylus as a first stylus detected
by the stylus detection sensor 12 is displayed on the dis-
play screen of the external apparatus connected to the
hand-written information processing apparatus 10
through a USB cable or the wireless communication cir-
cuit35. Inthe tabletmode, a predetermined process such
as movement, rotation, enlargement or reduction can be
performed for a display image displayed on the display
screen of the external apparatus in response to a finger
touch detected by the touch detection sensor 13 or to an
operation input performed through the operation button
group 15.

[0076] In the tablet mode, the output signal format of
information to be sent out from the control circuit 100 to
the external apparatus is configured, as depicted in FIG.
7A, from writing information detected by the stylus de-
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tection sensor 12, stylus additional information detected
by the control circuit 100 through the stylus detection
sensor 12 and display image processing information. The
display image processing information is generated on
the basis of operation information detected on the basis
of a finger touch detected by the touch detection sensor
13 or detection output information of an operation input
performed through the operation button group 15.
[0077] The paper mode is a mode in which a writing
trace can be formed by the ink stylus as a second stylus
on a paper sheet 17 placed on the inputting face of the
hand-written information processing apparatus 10 by the
clip member 16 and the writing information correspond-
ing to the writing trace formed on the paper sheet 17 is
detected by the stylus detection sensor 12 and is stored
into the built-in memory 36 or sent out to the external
apparatus. In the paper mode, a predetermined process
for a display image originating from a finger touch detect-
ed by the touch detection sensor 13 or an operation input
performed through the operation button group 15 is in-
validated. Accordingly, the hand-written information
processing apparatus 10 is configured such that display
image processing information is not applied to writing
information by performing such a process as to avoid
display image processing information in the tablet mode
from being included in information to be outputted to the
built-in memory 36 or the external apparatus.

[0078] Itis to be noted that, in the paper mode, not all
of operations of the operation buttons of the operation
button group 15 are invalidated but operation inputs for
performing a predetermined process for a display image
are invalidated, and the hand-written information
processing apparatus 10 is configured such that a spe-
cific operation by the operation button group 15 is vali-
dated. In particular, the hand-written information
processing apparatus 10 is configured such that, also in
the paper mode, a predetermined operation can be ap-
plied to writing information retained in the memory 36
from information corresponding to an operation input by
a predetermined button operation of the operation button
group 15 such that a specific operation, namely, a page
feeding operation for the paper sheet 17 or a changeover
operation between a standard paper mode and a live
paper mode of the paper mode hereinafter described in
the operation button group 15, is made valid. The page
feeding operation of the paper sheet 17 is an operation
performed when the paper sheet 17 fixed to the inputting
face of the hand-written information processing appara-
tus 10 is changed by the clip member 16.

[0079] The output signal format of information to be
sent out from the control circuit 100 to the external ap-
paratus in the paper mode is configured from writing in-
formation detected by the stylus detection sensor 12 and
stylus additional information detected by the control cir-
cuit 100 through the stylus detection sensor 12 as de-
picted in FIG. 7B.

[0080] Then, in the present embodiment, the paper
mode includes a standard paper mode in which writing
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information and stylus additional information of the output
signal format illustrated in FIG. 7B are stored into the
built-in memory 36 and a live paper mode in which such
writing information and stylus additional information are
stored into the built-in memory 36 and are sent out to an
external apparatus.

[0081] The control circuit 100 has an input processing
function for processing signals received from the stylus
position detection circuit 31, touch position detection cir-
cuit 32 and operation input interface 33, a mode setting
function for setting which one of the tablet mode and the
paper mode described hereinabove the mode is to be
used and a function for controlling an inputting process
and an outputting process in response to the set mode.
The control circuit 100 has also a function for deciding a
connection situation of an external apparatus to the out-
put side and selecting a route along which output infor-
mation is to be sent out.

[0082] Although the hand-written information process-
ing apparatus 10 can be configured also such that one
of the operation buttons of the operation button group 15
is used as an operation button for mode changing such
that changeover between the tablet mode and the paper
mode is performed in response to an operation of the
operation button, in the present embodiment, changeo-
ver between the tablet mode and the paper mode is per-
formed automatically. In particular, in the present em-
bodiment, two different types of a normal stylus and an
ink stylus are used as the stylus. In the paper mode, the
ink stylus which can visually write on the paper sheet 17
is used. Meanwhile, in the tablet mode, the normal stylus
is used because no writing on the paper sheet 17 is re-
quired. Further, in the present embodiment, the normal
stylus and the ink stylus individually have unique stylus
IDs stored in the storage unit and are configured such
that the stylus IDs are sent out as additional information
to the stylus detection sensor 12.

[0083] Taking the foregoing into consideration, in the
presentembodiment, in a state in which the normal stylus
is detected by the stylus detection sensor 12, the hand-
written information processing apparatus 10 should be
controlled to the tablet mode, and in another state in
which the ink stylus is detected by the stylus detection
sensor 12, the hand-written information processing ap-
paratus 10 should be controlled to the paper mode. Fur-
ther, the control circuit 100 has a mode setting function
for setting one of the modes by recognizing whether the
stylus ID received through the stylus detection sensor 12
is the stylus ID of the normal stylus or the stylus ID of the
ink stylus.

[0084] Itistobe noted that, inthe presentembodiment,
the hand-written information processing apparatus 10 is
configured such that changeover between the standard
paper mode and the live paper mode in the paper mode
can be performed by an operation of a predetermined
operation button in the operation button group 15.
[0085] Referring to FIG. 4, circuits for implementing
the functions described above of the control circuit 100
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are depicted as a configuration of functional blocks. The
functional blocks can be implemented by a computer,
which configures the control circuit 100, executing a soft-
ware program, and here, are depicted for description. It
is to be noted that naturally it is possible also to configure
the functional blocks from hardware circuits to configure
the control circuit 100.

[0086] As depicted in FIG. 4, in the present example,
the control circuit 100 includes a writing information gen-
eration circuit 101, a stylus additional information gener-
ation circuit 102, a stylus recognition circuit 103, a display
image processing information generation circuit 104, an
operation input decision circuit 105 and a mode change-
over controlling circuit 106 as the functional blocks.
[0087] The writing information generation circuit 101
generates, from coordinate information from the stylus
position detection circuit 31, writing information accord-
ing to a writing operation in the detection region DA of
the inputting face by the normal stylus or the ink stylus.
In the present example, where one stroke is configured
from a series of writing operations after the normal stylus
or the ink stylus is brought into contact with the inputting
face of the detection region DA until it is spaced away
from the inputting face of the detection region DA, writing
information in a unit of a stroke is generated as data, for
example, of the vector data format. In this case, time
information is added to the data of the stroke. The time
information is, for example, time information of the time
of starting of a stroke (upon contact with the inputting
face) and time information of the time of ending (time at
which the stylus is spaced away from the inputting face).
The writing information generated by the writing informa-
tion generation circuit 101 is supplied to the mode
changeover controlling circuit 106.

[0088] The stylus additionalinformation generation cir-
cuit 102 receives writing pressure information or a stylus
ID sent thereto from the stylus position detection circuit
31 and generates stylus additional information including
them. The stylus additional information generation circuit
102 supplies the generated stylus additional information
to the mode changeover controlling circuit 106.

[0089] The stylus recognition circuit 103 extracts a sty-
lus ID from within an output sent thereto from the stylus
position detection circuit 31 and recognizes whether the
extracted stylus ID is the stylus ID of the normal stylus
or the stylus ID of the ink stylus thereby to recognize
whether the stylus positioned closely to the detection re-
gion DA of the inputting face is the normal stylus or the
ink stylus. Then, the stylus recognition circuit 103 sup-
plies a result of the recognition to the mode changeover
controlling circuit 106.

[0090] The display image processing information gen-
eration circuit 104 decides a gesture operation by a finger
of the user on the touch detection sensor 13 on the basis
of coordinate information from the touch position detec-
tion circuit 32 and generates corresponding display im-
age processing information from a result of the decision.
[0091] The operation input decision circuit 105 re-
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ceives detection output information of an operation input
from the operation input interface 33 and decides which
one of the operation buttons is operated and what input-
ting operation is performed, and then generates corre-
sponding operation decision result information. Then, if
the detection output information of the operation input is
for display image processing, the operation input deci-
sion circuit 105 supplies the generated operation deci-
sion result information to the display image processing
information generation circuit 104. The display image
processing information generation circuit 104 generates,
from the received operation decision result information,
corresponding display image processing information and
supplies the display image processing information to the
mode changeover controlling circuit 106.

[0092] Further, if the operation input decision circuit
105 decides that the detection output information of the
operation input indicates a page feeding operation or a
changeover operation between the standard paper mode
and the live paper mode of the paper mode, then the
operation input decision circuit 105 supplies the gener-
ated operation decision result information to the mode
changeover controlling circuit 106. The mode changeo-
ver controlling circuit 106 recognizes, from the received
operation decision result information, the page feeding
direction or the changeover operation between the stand-
ard paper mode and the live paper mode of the paper
mode.

[0093] The mode changeover controlling circuit 106 re-
ceives a recognition result from the stylus recognition
circuit 103 and determines whether the tablet mode is to
be established or the paper mode is to be established.
Then, the mode changeover controlling circuit 106 gen-
erates, in the table mode, output information of the output
signal format depicted in FIG. 7A but generates, in the
paper mode, output information of the output signal for-
mat depicted in FIG. 7B from writing information from the
writing information generation circuit 101, stylus addition-
al information from the stylus additional information gen-
eration circuit 102 and display image processing infor-
mation from the display image processing information
generation circuit 104.

[0094] Further, the mode changeover controlling cir-
cuit 106 detects, in the tablet mode, whether or not an
external apparatus is connected to the USB connector
37 through a USB cable and sends out, if an external
apparatus is connected, output information of the output
signal format depicted in FIG. 7A to the external appa-
ratus through the USB cable. At this time, the output in-
formation is transmitted to the external apparatus such
that output information of the tablet mode is to be output-
ted from a logical port for the tablet mode.

[0095] Then, in the tablet mode, if the mode change-
over controlling circuit 106 decides that no external ap-
paratus is connected through a USB cable, it transmits
output information of the output signal format depicted in
FIG. 7A to the external apparatus through the wireless
communication circuit 35. To this transmission informa-
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tion, identification information indicating that the output
information is a transmission signal of the tablet mode is
added.

[0096] Further, in the paper mode, the mode change-
over controlling circuit 106 decides whether or not a
changeover instruction to the live paper mode is re-
ceived, and if it is decided that a changeover instruction
to the live paper mode is not received, then the mode
changeover controlling circuit 106 establishes the stand-
ard paper mode and stores generated output information
of the output signal format depicted in FIG. 7B into the
memory 36.

[0097] Further, inthe paper mode, if the mode change-
over controlling circuit 106 decides that a changeover
instruction to the live paper mode is performed, then it
establishes the live paper mode and detects whether or
not an external apparatus is connected to the USB con-
nector 37 through a USB cable. If an external apparatus
is connected, then the mode changeover controlling cir-
cuit 106 sends out output information of the output signal
format depicted in FIG. 7B to the external apparatus
through the USB cable. However, if the mode changeo-
ver controlling circuit 106 decides that no external appa-
ratus is connected through a USB cable, then it transmits
output information of the output signal format depicted in
FIG. 7B to the external apparatus through the wireless
communication circuit 35. If the output information is to
be sent out to the external apparatus through a USB ca-
ble, the output information is transmitted to the output
apparatus such that it is outputted from a logical port for
the paper mode. On the other hand, if it is to be trans-
mitted by wireless transmission, then identification infor-
mation indicating that the transmission information is a
transmission signal of the paper mode is added to the
transmission information.

[0098] Furthermore, in the present embodiment, the
mode changeover controlling circuit 106 generates, in
the paper mode, a stopping control signal for stopping
action of the touch position detection circuit 32 and sends
the stopping control signal to the touch position detection
circuit 32 to stop its action. In this case, together with
this, supply of power to the touch position detection circuit
32 and the touch detection sensor 13 is stopped to
achieve power saving. It is to be noted that the mode
changeover controlling circuit 106 may be configured
such that, in the paper mode, supply of power to the op-
eration buttons of the operation button group 15 is
stopped or action stopping of and stopping of supply of
power to a corresponding interface portion of the opera-
tion input interface 33 is stopped such that, even if an
operation button for display image processing in the op-
eration button group 15 is operated, the operation is in-
validated. Alternatively, the mode changeover controlling
circuit 106 performs a signal process for preventing gen-
erated operation information from being applied inappro-
priately to writing information.
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Example of Processing Action of Control Circuit 100

[0099] An example of processing action of the control
circuit 100 configured in such a manner as described
above is described with reference to flow charts of FIGS.
8to 12.

[0100] In the hand-written information processing ap-
paratus 10 of the present embodiment, processing is
started from the start of FIG. 8 in a state in which a power
supply button 15P is not on. In this case, though not de-
picted, the hand-written information processing appara-
tus 10 includes a power supply formed from a recharge-
able battery, and to portions of the control circuit 100 for
monitoring an operation of the power supply button 15P
or connection of a USB cable, a power supply voltage is
normally supplied.

[0101] As depicting in FIG. 8, the control circuit 100
decides whether or not an external apparatus is connect-
ed through a USB cable (step S101). If it is decided at
step S101 that an external apparatus is connected
through a USB cable, then the control circuit 100 decides
whether or not the USB cable is for exclusive use for
charging (step S102), and if it is decided that the USB
cable is for exclusive use for charging, then the control
circuit 100 performs a charging process for the recharge-
able battery (step S103) and returns the processing to
step S101.

[0102] I[fitis decided at step S 102 that the USB cable
is not for exclusive use for charging but has a function
for data communication, then the control circuit 100 con-
trols the hand-written information processing apparatus
10 to the tablet mode (step S105). Atthis time, the battery
is used as a power supply while a charging process into
the battery is performed through the USB cable.

[0103] Atstep S105, all of the stylus detection sensor
12 and stylus position detection circuit 31, the touch de-
tection sensor 13 and touch position detection circuit 32,
and the operation button group 15 and operation input
interface 33 on the input side are placed into an operative
state.

[0104] On the other hand, if it is decided at step S101
that an external apparatus is not connected through a
USB cable, then the control circuit 100 decides whether
or not the power supply button 15P is operated into an
on state (step S104). If it is decided at step S104 that the
power supply button 15P is not operated into an on state,
then the control circuit 100 returns the processing to step
S101.

[0105] On the other hand, if it is decided at step S104
that the power supply button 15P is operated into an on
state, then the control circuit 100 advances the process-
ing step S105, at which the hand-written information
processing apparatus 10 is placed into the tablet mode.
At this time, power is received from the battery.

[0106] Then, the control circuit 100 decides whether
or not a stylus ID is detected from within the information
received from the stylus position detection circuit 31 (step
S106). If it is decided at step S106 that a stylus ID is
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detected, then the control circuit 100 decides whether or
not the detected stylus ID is the stylus ID of the ink stylus
(step S107).

[0107] Ifitis decided at step S106 that a stylus ID is
not detected or if it is decided at step S107 that the de-
tected stylus ID is not the stylus ID of the ink stylus but
the stylus ID of the normal stylus, then the control circuit
100 decides whether or not the control circuit 100 is con-
nected to an external apparatus through a USB cable
(step S108).

[0108] Ifitis decided atstep S108 thatthe control circuit
100 is connected to an external apparatus througha USB
cable, then the control circuit 100 generates output infor-
mation of the tablet mode of the output signal format de-
picted in FIG. 7A and transmits the generated output in-
formation to the external apparatus through the USB ca-
ble connected to the USB connector 37 (step S109).
[0109] Then, the control circuit 100 discriminates
whether or not the USB cable is removed from the USB
connector 37 (step S110), and if it is decided that the
USB cable isremoved, then the control circuit 100 returns
the processing to step S101. On the other hand, if it is
decided at step S110 that the USB cable is not removed,
then the control circuit 100 returns the processing to step
S106.

[0110] Then,ifitis decided atstep S108thatthe control
circuit 100 is not connected to an external apparatus
through a USB cable but is connected to an external ap-
paratus by the wireless communication circuit 35, then
the control circuit 100 generates output information of
the tablet mode of the output signal format depicted in
FIG. 7A and transmits the generated output information
by wireless transmission to the external apparatus
through the wireless communication circuit 35 (step
S111).

[0111] Then, the control circuit 100 decides whether
or not the power supply button 15P is operated into an
off state (step S112), and if it is decided that the power
supply button 15P is operated into an off state, then the
control circuit 100 returns the processing to step S101.
On the other hand, if it is decided at step S112 that the
power supply button 15P is not operated into an off state,
then the control circuit 100 returns the processing to step
S106.

[0112] If it is decided at step S107 that the detected
stylus ID is the stylus ID of the ink stylus, then the control
circuit 100 controls the hand-written information process-
ing apparatus 10 to the paper mode (standard paper
mode) (step S121 of FIG. 9). At step S121, the control
circuit 100 controls the stylus detection sensor 12 and
the stylus position detection circuit 31 on the input side
to an operative state and controls the touch detection
sensor 13 to an inoperative state; controls the operation
button group 15 and the operation input interface 33 such
that information generated in response to operation in-
puts of the operation button group 15 and the operation
inputinterface 33 is selectively applied so as to invalidate
all operations other than a page feeding operation and a
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changeover operation between the standard paper mode
and the live paper mode; and determines the built-in
memory 36 as a transmission destination of the output
information.

[0113] Then, the control circuit 100 decides whether
or not a stylus ID is detected from the information re-
ceived from the stylus position detection circuit 31 (step
S122). If it is decided at step S122 that a stylus ID is
detected, then the control circuit 100 decides whether or
not the detected stylus ID is the stylus ID of the ink stylus
(step S123).

[0114] If it is decided at step S123 that the detected
stylus ID is not the stylus ID of the ink stylus but the stylus
ID of the normal stylus, then the control circuit 100 returns
the processing to step S105 of FIG. 8 and repeats the
processes at the steps beginning with step S105.
[0115] |[f it is decided at step S122 that a stylus ID is
not detected or if it is decided at step S123 that the de-
tected stylus ID is the stylus ID of the ink stylus, then the
control circuit 100 decides whether or not there is a
changeover instruction to the live paper mode (step
S124).

[0116] If it is decided at step S124 that there is no
changeover instruction to the live paper mode, then the
control circuit 100 performs signal processing of the pa-
per mode (standard paper mode) of the output signal
format depicted in FIG. 7B and stores the output infor-
mation into the built-in memory 36 (step S125). Then,
the control circuit 100 returns the processing to step S122
to repeat the processes at the steps beginning with step
S122.

[0117] |If it is decided at step S124 that there is a
changeover instruction to the live paper mode, then the
control circuit 100 decides whether or not it is connected
to an external apparatus through a USB cable (step
S126).

[0118] [fitis decided atstep S126 thatthe control circuit
100 is connected to an external apparatus through a USB
cable, then the control circuit 100 generates output infor-
mation of the paper mode of the output signal format
depicted in FIG. 7B, and transmits the generated output
information to the external apparatus through the USB
cable connected to the USB connector 37 and stores the
generated output information into the built-in memory 36
(step S127).

[0119] Then, the control circuit 100 decides whether
or not a stopping instruction to the live paper mode is
received (step S129), and if it is decided that a stopping
instruction to the live paper mode is not received, then
the processing returns to step S127. On the other hand,
if it is decided at step S129 that a stopping instruction to
the live paper mode is received, then the control circuit
100 returns the processing to step S121 to repeat the
processes at the steps beginning with step S121.
[0120] On the other hand, if it is decided at step S126
that the control circuit 100 is not connected to an external
apparatus through a USB cable but is connected to an
external apparatus through the wireless communication

10

15

20

25

30

35

40

45

50

55

14

circuit 35, then the control circuit 100 generates output
information of the paper mode of the output signal format
depicted in FIG. 7B, and transmits the generated output
information by wireless transmission to the external ap-
paratus through the wireless communication circuit 35
and stores the generated output information into the built-
in memory 36 (step S128). The control circuit 100 ad-
vances the processing to step S129 after the process at
step S128.

[0121] Now, signal processing in the tablet mode at
step S109 and step S111 of FIG. 8 is described with
reference to a flow chart of FIG. 10.

[0122] The control circuit 100 first decides whether or
not there exists information of the output signal format of
FIG. 7B stored in the memory 36 in the paper mode (such
informationis hereinafter referred to as sketch data) (step
S131). Ifitis decided at step S 131 that there exists sketch
data stored in the memory 36, then the control circuit 100
reads out the sketch data stored in the memory 36 and
transmits the sketch data to the external apparatus, at
step S109, through the USB cable, but at step S111,
through the wireless communication circuit 35 (step
S132).

[0123] Then, the control circuit 100 executes, by the
stylus detection sensor 12 and the stylus position detec-
tion circuit 31, a detection process of writing information
by a writing operation by the normal stylus (step S133).
If it is decided at step S131 that there exists no sketch
data stored in the memory 36, then the control circuit 100
bypasses the process at step S132 and executes the
process at step S133.

[0124] Next to step S133, the control circuit 100 exe-
cutes a detection process of a finger touch operation by
the touch detection sensor 13 and the touch position de-
tection circuit 32 (step S134). Then, the control circuit
100 executes a detection process of an operation input
of an operation button of the operation button group 15
(step S135). The control circuit 100 generates an output
signal of the tablet mode depicted in FIG. 7A on the basis
of results of the detection process at step S133, step
S134 and step S135, and transmits the output signal to
the external apparatus, at step S 109, through the USB
cable, but at step S111, through the wireless communi-
cation circuit 35 (step S136).

[0125] Then, the control circuit 100 decides whether
or not an end event based on removal of the USB cable,
a turning off operation of the power supply button 15P or
mode changeover based on a result of detection of a
stylus ID occurs (step S137), and if it is decided that no
end event occurs, then the control circuit 100 returns the
processing to step S133 to repeat the processes at the
steps beginning with step S133. Then, if it is decided at
step S 137 that an end event occurs, then the control
circuit 100 ends the present processing routine.

[0126] It is to be noted that the order of the detection
processes at step S133, step S134 and step S135in the
processing routine of FIG. 10 is not limited to the example
of FIG. 10 but is arbitrary.
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[0127] Now, the signal process in the standard paper
mode at step S125 of FIG. 9 is described with reference
to a flow chart of FIG. 11.

[0128] The control circuit 100 first executes a detection
process, by the stylus detection sensor 12 and the stylus
position detection circuit 31, of writing information by a
writing operation by the normal stylus (step S141). Then,
the control circuit 100 executes a detection process of a
page feeding operation in the operation button group 15
or a detection process of a changeover operation be-
tween the standard paper mode and the live paper mode
(step S142).

[0129] Then, the control circuit 100 generates an out-
put signal of the paper mode depicted in FIG. 7B on the
basis of results of the detection processes at step S141
and step S142 and stores the output signal into the built-
in memory 36 (step S143). The output signal of the paper
mode is stored in an associated relationship with a page
number.

[0130] Then, the control circuit 100 decides whether
or not an end event based on removal of the USB cable,
a turning off operation of the power supply button 15P or
mode changeover based on a result of detection of a
stylus ID occurs (step S144), and if it is decided that no
end event occurs, then the control circuit 100 returns the
processing to step S141 to repeat the processes at the
steps beginning with step S141. Then, if it is decided at
step S144 that an end event occurs, then the control cir-
cuit 100 ends the present processing routine.

[0131] Itis to be noted that, while, in the example de-
scribed above, the processes at step S141 and step S142
are executed normally, where an application program for
performing processing of a relationship to the paper
mode is prepared separately, only when the application
program is operative, the processes at step S141 and
step S142 may be executed.

[0132] Now, signal processing in the live paper mode
at step S127 or step S128 of FIG. 9 is described with
reference to a flow chart of FIG. 12.

[0133] The control circuit 100 first executes a detection
process, by the stylus detection sensor 12 and the stylus
position detection circuit 31, of writing information by a
writing operation by the normal stylus (step S151). Then,
the control circuit 100 executes a detection process for
a page feeding operation in the operation button group
15 or a changeover operation between the standard pa-
per mode and the live paper mode (step S152).

[0134] Then, the control circuit 100 generates an out-
put signal of the paper mode illustrated in FIG. 7B on the
basis of results of the detection processes at step S151
and step S152, and stores the output signal into the built-
in memory 36 and transmits the output signal to the ex-
ternal apparatus, at step S109, through the USB cable,
but at step S111, through the wireless communication
circuit 35 (step S 153). The output signal of the paper
mode has a page number stored in an associated rela-
tionship therewith.

[0135] Then, the control circuit 100 decides whether
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or not an end event based on removal of the USB cable,
a turning off operation of the power supply button 15P or
mode changeover based on a result of detection of a
stylus ID occurs (step S154), and if it is decided that no
end event occurs, then the control circuit 100 returns the
processing to step S151 to repeat the processes at the
steps beginning with step S151. Then, if it is decided at
step S 154 that an end event occurs, then the control
circuit 100 ends the present processing routine.

Example of Usage Form of hand-written information
processing apparatus 10

[0136] Several examples of a usage form of the hand-
written information processing apparatus 10 of the em-
bodiment described above are described below.

First Example of Usage Form

[0137] FIG. 13 depicts an example of a usage form of
the hand-written information processing apparatus 10
where a personal computer 50 configured from a display
apparatus 51 connected to a computer main body 52 is
used as an external apparatus. The personal computer
50 has installed in advance therein an application pro-
gram for processing an output signal of the hand-written
information processing apparatus 10. In this case, the
personal computer 50 and the hand-written information
processing apparatus 10 are connected to each other
through a USB cable (with full functions) 53 or by wireless
communication.

[0138] In this connection state, if a normal stylus 41 is
positioned closely to the detection region DA of the in-
putting face of the hand-written information processing
apparatus 10, then the hand-written information process-
ing apparatus 10 is placed into the tablet mode, in which
the hand-written information processing apparatus 10
transmits an output signal of the output signal mode of
FIG. 7A including writing information by a writing opera-
tion by the normal stylus 41, stylus additional information
and display image processing information to the personal
computer 50 through the USB cable 53 or by wireless
communication.

[0139] The personal computer 50 displays a display
image based on the writing information by a writing op-
eration by the normal stylus 41 on the display screen of
the display apparatus 51 and performs image operation
processes such as movement, rotation, enlargement, re-
duction and so forth of the display image based on the
display image processing information in accordance with
the application program.

[0140] If the clip member 16 is mounted on the hand-
written information processing apparatus 10 as depicted
on the lower side in FIG. 13 in this state of the tablet
mode and a paper sheet 17 is mounted on the detection
region DA of the inputting face by the clip member 16
and then an ink stylus 42 is moved to the proximity of the
detection region DA, then the hand-written information
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processing apparatus 10 is placed into the standard pa-
per mode. Then, if the user performs a changeover op-
eration from the standard paper mode to the live paper
mode, then the hand-written information processing ap-
paratus 10 is placed into the live paper mode.

[0141] If, in the state of this live paper mode, the user
uses the ink stylus 42 to perform a writing operation on
the paper sheet 17, then a writing trace which can be
visually recognized is formed on the paper sheet 17. At
this time, in the hand-written information processing ap-
paratus 10, writing information corresponding to the writ-
ing operation by the ink stylus 42 is detected by the stylus
detection sensor 12 and the stylus position detection cir-
cuit 31. Then, an output signal of the output signal format
of FIG. 7B including the detected writing information and
stylus additional information is generated and stored into
the built-in memory 36 and is transmitted to the personal
computer 50 through the USB cable 53 or by wireless
communication. It is to be noted that, as depicted in FIG.
13, a cap 42a for protecting the pen tip of a ballpoint pen
or a mechanical pencil of the core member of the ink
stylus 42 is attached to the ink stylus 42.

[0142] The personal computer 50 displays a display
image based on writing information corresponding to a
writing operation which forms a writing trace on the paper
sheet 17 by the ink stylus 42 on the display screen of the
display apparatus 51 in accordance with the application
program. In this case, since, in the paper mode, the dis-
play image processing information is not sent to the per-
sonal computer 50, the display image displayed on the
display screen corresponds by 1:1 to the writing track on
the paper sheet 17.

[0143] If, from the state of the live paper mode, the clip
member 16 and the paper sheet 17 are removed and the
standard paper mode is restored and then the normal
stylus 41 is positioned closely to the detection region DA
of the inputting face from the hand-written information
processing apparatus 10, then the hand-written informa-
tion processing apparatus 10 is placed into the tablet
mode. Consequently, since the writing information and
stylus additional information stored in the live paper mode
are stored in the memory 36, the stored writing informa-
tion and stylus additional information are read out first
from the memory 36 and then are transmitted to the per-
sonal computer 50 through the USB cable 53 or by wire-
less communication.

[0144] The personal computer 50 generates a display
image based on the received writing information and dis-
plays the display image on the display screen of the dis-
play apparatus 51. This display image is same as that
which was displayed in the live paper mode before the
mode change over. Then, since the writing information
stored in the memory 36 in this case is transmitted from
the logical port for the tablet mode, it is treated as infor-
mation of the tablet mode by the application program of
the personal computer 50.

[0145] Accordingly, if the user subsequently performs
a writing operation in the detection region DA of the in-
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putting face using the normal stylus 41, then writing in-
formation according to the writing operation is sent to the
personal computer 50. The personal computer 50 treats
the writing information as information following the writing
information stored in the memory 36. In particular, while
the display image based on the writing information stored
in the memory 36 is depicted as a design, it is possible
to amend the design or to add writing information to the
design.

[0146] Itis to be noted that, while, in the present em-
bodiment, changeover from the live paper mode to the
tablet mode is performed through the standard paper
mode, the hand-written information processing appara-
tus 10 may be configured such that, when the normal
stylus 41 is positioned closely to the detection region DA
of the inputting face, the hand-written information
processing apparatus 10 in the live paper mode is
changed over to the tablet mode.

Second Example of Usage Form

[0147] FIG. 14 depicts an example of a second usage
form of the hand-written information processing appara-
tus 10, and this example is a form in which the hand-
written information processing apparatus 10 is carried to
and used in the outside such as, for example, an open-
air without being connected to an external apparatus.
[0148] In the example of the usage form of FIG. 14,
the hand-written information processing apparatus 10 is
used in the standard paper mode. In particular, in the
present usage form, the user would carry, for example,
to an open-air with paper sheet 17 fixed to the hand-
written information processing apparatus 10 by the clip
member 16 and use the ink stylus 42 to perform a sketch
or the like of the open-air. Consequently, into the built-in
memory 36 of the hand-written information processing
apparatus 10, writing information corresponding to a writ-
ing trace drawn on the paper sheet 17 is stored.

[0149] After writing information is stored into the mem-
ory 36 in the usage form of FIG. 14, if the hand-written
information processing apparatus 10 is connected to the
personal computer 50 as an example of an external ap-
paratus as depicted in FIG. 13 and then the normal stylus
41 is positioned closely to the detection region DA, then
the hand-written information processing apparatus 10 is
placed into the tablet mode. Consequently, the writing
information stored in the memory 36 isread out and trans-
mitted to the personal computer 50, and is placed into a
state in which it can be used as a design in a similar
manner as in the foregoing description of the usage form
of FIG. 13.

[0150] According to the usage form of FIG. 14, a ren-
dered image written on the paper sheet 17 using the ink
stylus 42 in an open-air can be used as it is as a design
in the tablet mode, which is very convenient.
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Third Example of Usage Form

[0151] FIG. 15 depicts an example of a third usage
form of the hand-written information processing appara-
tus 10, and this example of a further usage form of a form
in which the hand-written information processing appa-
ratus 10 is carried to and used in the outside such as, for
example, an open-air without being connected to an ex-
ternal apparatus.

[0152] In the example of the usage form of FIG. 15,
although the hand-written information processing appa-
ratus 10 is carried to and used in the outside such as, for
example, an open-air in a similar manner as in the ex-
ample of the usage form of FIG. 14, the hand-written
information processing apparatus 10 is not used singly
different from the usage form of FIG. 14, but a high func-
tion mobile phone terminal 61 called smartphone as an
example of an external apparatus is connected to the
hand-written information processing apparatus 10 as de-
picted in FIG. 15. Also in this case, the hand-written in-
formation processing apparatus 10 and the high function
mobile phone terminal 61 can be connected to each other
by a USB cable 62 and can be connected also by wireless
communication. It is to be noted that an application pro-
gram for processing an output signal of the hand-written
information processing apparatus 10 is installed in ad-
vance in the high function mobile phone terminal 61 sim-
ilarly as in the personal computer 50 that is an example
of the usage form of FIG. 13.

[0153] In the example of the usage form of FIG. 15,
the hand-written information processing apparatus 10 is
used in the live paper mode. The hand-written informa-
tion processing apparatus 10 stores writing information
and stylus additional information of the output signal for-
mat in the paper mode into the built-in memory 36 and
transmits the writing information and the stylus additional
information to the high function mobile phone terminal
61 through the USB cable 62 or by wireless communica-
tion. On the high function mobile phone terminal 61, a
display image based on the writing information in the live
paper mode is displayed on the display screen.

[0154] Also in the example of the usage form of FIG.
15, similarly as in the example of FIG. 13, by moving the
normal stylus to the proximity of the inputting face of the
detection region DA of the hand-written information
processing apparatus 10, the hand-written information
processing apparatus 10 is placed into the tablet mode.
Consequently, the writing information and the stylus ad-
ditional information in the paper mode stored in the mem-
ory 36 are transferred to the high function mobile phone
terminal 61, by which a writing process in the tablet mode
can be performed.

[0155] In this case, although information of a rendered
image produced in the tablet mode and displayed on the
display screen of the high function mobile phone terminal
61 may be retained into the memory built in the high func-
tion mobile phone terminal 61, also it is possible to store
the information into a predetermined server apparatus
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64 through a communication network 63. In short, it is
possible to store a rendered image into the storage unit
of the crowd.

[0156] Itis to be noted that, while, in the embodiment
described above, writing information and stylus addition-
al information are stored in the built-in memory 36 also
in the live paper mode, the application program may be
configured such that writing information and stylus addi-
tional information in the live paper mode are stored into
the storage unit of an external apparatus such that, when
the tablet mode is entered, the stored information is treat-
ed as writing information in the tablet mode. In this case,
in the live paper mode, there is no necessity for the mem-
ory 36 to store the writing information and the stylus ad-
ditional information in advance.

[0157] For example, in the example of the usage form
of FIG. 13, writing information and stylus additional infor-
mation in the live paper mode of the hand-written infor-
mation processing apparatus 10 are stored in advance
into the storage unit of the personal computer 50. Thus,
the hand-written information processing apparatus 10
may be configured such that, if the tablet mode is entered,
then the hand-written information processing apparatus
10 acquires the writing information and the stylus addi-
tional information in the live paper mode stored in the
storage unit of the personal computer 50 and stores the
acquired information into the built-in memory 36 of the
hand-written information processing apparatus 10 and
then transmits the information as information in the tablet
mode to the personal computer 50 again. Alternatively,
the hand-written information processing apparatus 10
may be configured such that, if the tablet mode is entered,
then the writing information and stylus additional infor-
mation in the live paper mode stored in the storage unit
of the personal computer 50 is used as information for
the tablet mode of the hand-written information process-
ing apparatus 10 such that it is treated as information of
a design in the tablet mode.

[0158] Itis to be noted that, in the case of the usage
form of FIG. 15, the built-in memory of the personal com-
puter 50 in the example of the usage form of FIG. 13
described hereinabove may be configured as a built-in
memory of the high function mobile phone terminal 61 or
as a storage unit of the server apparatus 64 such that
writing information and stylus additional information in
the live paper mode stored in the built-in memory of the
high function mobile phone terminal 61 or the storage
unit of the predetermined server apparatus 64 are used
as information for the tablet mode of the hand-written
information processing apparatus 10 and treated as in-
formation of a design in the tablet mode.

Other Embodiments or Other Modifications

[0159] It is to be noted that, in the embodiment de-
scribed above, the stylus recognition circuit 103 decides
which stylus is used by recognizing whether the stylus is
the stylus ID of the normal stylus or the stylus ID of the
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ink stylus. However, since the embodiment described
above assumes that two different styluses are used, the
stylus recognition circuit 103 may be configured such that
it has a function capable of recognizing only one of the
stylus ID of the normal stylus and the stylus ID of the ink
stylus. In particular, for example, if the stylus recognition
circuit 103 has only a function for recognizing the stylus
ID of the normal stylus, then when this stylus ID is rec-
ognized, the stylus recognition circuit 103 changes over
the hand-written information processing apparatus 10 to
the tablet mode, but when the stylus recognition circuit
103 decides thatthe stylus ID is any other than the normal
stylus ID, the stylus recognition circuit 103 can change
over the hand-written information processing apparatus
10 to the paper mode.

[0160] Further, while, in the embodiment described
above, the clip member 16 is used to fix the paper sheet
17 against movement on the inputting face of the hand-
written information processing apparatus 10, the method
for fixing the paper sheet 17 against movement on the
inputting face is not limited to the method which uses the
clip member 16. FIG. 16 depicts an example of a different
configuration example for fixing the paper sheet 17
against movement on the inputting face of the hand-writ-
ten information processing apparatus 10, and in this ex-
ample, a cover member is mounted on a main body por-
tion of the hand-written information processing apparatus
10.

[0161] Although the appearance when a hand-written
information processing apparatus 10A of the present ex-
ample is viewed from its inputting face side is, as depicted
in FIG. 16A, similar to that of FIG. 1A, the configuration
of the rear side thereof is different a little. In particular,
as depicted in FIG. 16B which is a side elevational view
of the hand-written information processing apparatus
10A of the present example, stepped portions 11¢c and
11d are formed at an upper end and a lower end of the
rear side which is the opposite side to the inputting face,
respectively.

[0162] Further, a cover member 70 depicted in FIGS.
16C and 16D is attached to the hand-written information
processing apparatus 10A of the present example. FIG.
16C is a view of the cover member 70 as viewed from
the front, and FIG. 16D is a sectional view taken along
line A-A of FIG. 16C. The cover member 70 includes a
face 71 which covers the overall area of the inputting face
of hand-written information processing apparatus 10A as
depicted in FIG. 16C, and has engaging portions 72 and
73 formed at an stepped portion and a lower end portion
of the face 71 thereof so as to engage with the stepped
portions 11c and 11d of the hand-written information
processing apparatus 10A as depicted in FIG. 16D, re-
spectively.

[0163] The cover member 70 is mounted on the main
body of the hand-written information processing appara-
tus 10A by slidably moving the cover member 70 from a
horizontal direction in such a state that engaging portions
72 and 73 are engaged with the stepped portions 11¢c
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and 11d, respectively.

[0164] Further, a recessed portion 74 for accommo-
dating a paper sheet 17 therein is formed on the face 71
of the cover member 70 in a region overlapping with the
detectionregion DA when the cover member 70 is mount-
ed so as to cover the inputting face of the hand-written
information processing apparatus 10A. The paper sheet
17 has a size according to the recessed portion 74 and,
when it is accommodated in the recessed portion 74, it
is fixed so as not to move on the inputting face.

[0165] In the example of FIG. 16, the face 71 of the
cover member 70 is configured in such a manner as to
cover an operation portion of an operation button which
is not used in the paper mode in the operation button
group 15. In particular, as depicted in FIG. 16A, the face
71 of the cover member 70 is configured such that it has
aperforation 75 formed therein for exposing a depression
operation portion 15Rb of the operation button 15R there-
through and covers all of the operation portions of the
other operation buttons of the operation button group 15.
[0166] Accordingly, in the present example, in the pa-
per mode, where the cover member 70 is mounted on
the hand-written information processing apparatus 10A,
the operation portions to be invalidated in the operation
button group 15 are covered with the cover member 70
so as to be disabled for operation. Consequently, differ-
ent from an operation invalidation process by signal
processing, operation invalidation by a mechanical meth-
od for the operation button group 15 in the paper mode
is implemented.

[0167] Itis to be noted that, although an operation of
operation buttons for performing image operation
processing such as to vary the display image of writing
information in the operation button group 15isinvalidated
except a page feeding operation for exchanging the pa-
per sheet 17 and a changeover operation between the
standard paper mode and the live paper mode in the
paper mode, limitation of an operation by an operation
button includes a case in which only part of operations
are invalidated and another case in which all operations
by the operation button are invalidated. Alternatively,
while all operations by the operation buttons are inhibited,
only a predetermined touch operation with the touch de-
tection sensor 13 may be validated.

[0168] Further, setting of the paper mode may be per-
formed also by detecting whether or not the clip member
16 is mounted on the housing 11 of the hand-written in-
formation processing apparatus 10A or whether or not
the cover member 70 is mounted on the hand-written
information processing apparatus 10A.

[0169] Further, in the embodiment described above,
the hand-written information processing apparatus 10A
does not have a generation processing function of a dis-
play image based on writing information and an external
apparatus is configured such that it performs a genera-
tion process of a display image based on writing infor-
mation. However, the hand-written information process-
ing apparatus 10A may be configured such that it has a
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generation processing function of a display image based
on writing information. A hand-written information
processing apparatus 10B in this case is connected to a
display apparatus 51B by the USB cable 53 or by wireless
communication as depicted in FIG. 17 to transmit a gen-
erated display image to the display apparatus 51B.
[0170] Furthermore, the hand-written information
processing apparatus of the present invention may have,
as a configuration including also a display screen, a con-
figuration of a standalone apparatus without connecting
to an external apparatus. In this case, as depicted in FIG.
18, a display apparatus 18 configured, for example, from
an LCD (Liquid Crystal Display) is provided in an over-
lapping relationship with the detection region DA be-
tween the touch detection sensor 13 and the stylus de-
tection sensor 12.

[0171] Further, in the embodiment described herein-
above, as an example of the operation inputting unit for
display image processing, a touch detection sensor for
detecting a finger touch operation is used, and this touch
detection sensor is configured as a sensor separate from
the stylus detection sensor. However, it is possible to
form the stylus detection sensor from a sensor of the
capacitive type such that the sensor of the capacitive
type is used time-divisionally to perform finger touch de-
tection and stylus detection thereby to form the touch
detection sensor and the stylus detection sensor from a
single sensor.

[0172] FIG. 19 is a view depicting a general configu-
ration of a sensor of a capacitive type and a position
detection circuit for the sensor.

[0173] In the case of the present embodiment, this is
configured from a position detection sensor 400 and a
position detection circuit 500 as depicted in FIG. 19. The
position detection sensor 400 has a grid configuration in
which an X conductor group 401 and a' Y conductor group
402 cross in orthogonal directions to each other similarly
as in the touch detection sensor 13. The Y conductor
group 402 includes a plurality of Y conductors 402Y1,
402Y2,...,402Yn (nis an integer equal to or greater than
1) extending in a horizontal direction (X-axis direction)
and disposed in parallel in a predetermined spaced re-
lationship from each other. Further, the X conductor
group 401 includes a plurality of X conductors 401X1,
401X2, ..., 401Xm (m is an integer equal to or greater
than 1) extending in a longitudinal direction (Y-axis di-
rection) crossing with, in the present example, orthogonal
to, the Y conductors 402Y1, 402Y2, ..., 402Yn and dis-
posed in parallel in a predetermined spaced relationship
from each other.

[0174] The position detection sensor 400 is configured
such that a sensor pattern formed from the X conductors
and the Y conductors crossing with each other is used
to detect a position indicated by a finger fg or a stylus 43
of the active capacitive type. The stylus 43 of the active
capacitive type includes a signal generation circuit 43 S
and has a configuration for transmitting a signal from the
signal generation circuit 43 S to the position detection
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sensor 400. It is to be noted that, also in the present
example, as the stylus 43, a normal stylus and an ink
stylus are prepared similarly as in the embodiment de-
scribed hereinabove.

[0175] The position detection circuit 500 is configured
from a multiplexer 501 serving as an input/output inter-
face with the position detection sensor 400, a finger
touch/pen detection circuit 502 and a control circuit 503.
The control circuit 503 controls action of the entire posi-
tion detection circuit 500 and is configured, in the present
example, an MPU (microprocessor unit). The position
detection circuit 500 in the present embodiment is con-
trolled such that it time-divisionally performs detection of
a finger touch and detection of a pen touch by the stylus
43 or the like. In particular, the position detection circuit
500 time-divisionally executes a pen detection period PP
within which detection of a pen touch is to be executed
and a finger touch detection period PF within which de-
tection of a finger touch is executed as depicted in FIG.
20. The control circuit 503 switchably controls the multi-
plexer 501 and the finger touch/pen detection circuit 502
within the finger touch detection period PF and within the
pen detection period PP.

[0176] Within the finger touch detection period, since
the capacitance at each of cross points of the sensor
pattern of the position detection sensor 400 of the grid
configuration formed from the X conductors and the Y
conductors crossing with each other varies at a position
at which the finger fg touches, the position detection cir-
cuit 500 detects the variation of the capacitance to detect
the position of the finger touch.

[0177] On the other hand, within the pen detection pe-
riod PP, the position detection sensor 400 detects a sig-
nal sent out from the stylus 43 and outputs the signal to
the position detection circuit 500. The position detection
circuit 500 measures, for each of the conductors config-
uring the X conductor group 401 and the Y conductor
group 402, the level of the signal sent out from the stylus
43 to specify the X conductor and the Y conductor whose
reception signal indicates a high level thereby to detect
the indication position in the detection region DA of the
position detection sensor 400. Further, the position de-
tection circuit 500 detects writing pressure information or
a stylus ID sent out from the stylus 43.

[0178] Accordingtothe configuration depicted in FIGS.
19 and 20, there is an advantageous effect that, since
only one sensor configures the hand-written information
processing apparatus, the configuration is further simpli-
fied.

Description of Example of Detailed Configuration of Clip
Member Mounted on Hand-Written Information Process-
ing Apparatus

[0179] An example of a more detailed configuration of
the clip member is further described including a relation-
ship with a size or the like of the hand-written information
processing apparatus on which the clip member is
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mounted.

[0180] FIG. 21 is a view depicting an appearance of a
hand-written information processing apparatus 10C on
which a clip member is mounted, and FIG. 21A is a front
elevational view and FIG. 21B is a left side elevational
view of the hand-written information processing appara-
tus 10C. Same elements to those of the hand-written
information processing apparatus 10 described above
are denoted by same reference characters. The hand-
written information processing apparatus 10C is config-
ured such that a housing 11 has a shape like a thin plate
similarly to the hand-written information processing ap-
paratuses 10, 10A and 10B described hereinabove.
[0181] Inthe presentexample, the length L of the hous-
ing 11 in the long side direction (horizontal direction) is,
for example, L = 34 cm, and the length D of the short side
(depthwise direction) of the housing 11 is, for example,
D =22 cm. Further, the thickness d of the housing 11 is,
for example, d = 10 mm.

[0182] The housing 11 of the hand-written information
processing apparatus 10C is configured from an upper
side case 11a and a lower side case 11b as depicted in
FIG. 21B and is configured such that the upper side case
11ais fitted on the lower side case 11b in a state in which
the upper side case 11a covers an internal space of the
lower side case 11b.

[0183] Similarly as in the foregoing description, a rec-
tangular region, surrounded by a broken line in FIG. 21A,
of the surface of the upper side case 11a of the hand-
written information processing apparatus 10C of the
present example, forms a detection region DA common
to a stylus detection sensor and a touch detection sensor.
Further, in the hand-written information processing ap-
paratus 10C of the present example, marks MKa, MKb,
MKc and MKd indicative of positions of the four corners
of the rectangular detection region DA are formed on the
surface of the upper side case 11a, for example, by print-
ing.

[0184] Itis to be noted that the marks MKa, MKb, MKc
and MKd indicative of the positions of the four corners of
the rectangular detection region DA may not be formed
by printing but be formed each from an LED (Light Emit-
ting Diode).

[0185] FIG. 22is aview depicting an example of a con-
figuration of a clip member 130 mounted on the hand-
written information processing apparatus 10C of the
present example. In particular, FIG. 22A is a front eleva-
tional view of the clip member 130, and FIG. 22B is a left
side elevational view of the clip member 130. Further,
FIG. 22C illustrates a state in which the clip member 130
is attached to the housing 11 of the hand-written infor-
mation processing apparatus 10C to elastically fix paper
sheet 17. In the present example, as depicted in FIG.
22C, the clip member 130 is mounted at an stepped por-
tion 11c of the housing 11 of the hand-written information
processing apparatus 10C.

[0186] The length Cx of the clip member 130 in its lon-
gitudinal direction (direction crossing with the attachment
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direction of the clip member 130 to the hand-written in-
formation processing apparatus 10C) is smaller than the
length of the hand-written information processing appa-
ratus 10C in the horizontal direction and is greater than
the length of the detection region DA in the horizontal
direction, and in the present example, Cx = 23.5 cm. It
is to be noted that the size of the paper sheet 17 is equal
to or a little greater than the size of the detection region
DA. Further, the length Cx of the clip member 130 in the
longitudinal direction is greater than the length of the de-
tection region DA in the horizontal direction and besides
is greater than the length of the paper sheet 17 in the
horizontal direction.

[0187] Further, the length Cy of the clip member 130
in the depthwise direction (attachment direction of the
clip member 130 to the hand-written information process-
ing apparatus 10C) is set to a length by which the clip
member 130 can reliably fix the paper sheet 17 placed
so as to cover the detection region DA, and in the present
example, Cy =4 cm. Itis to be noted that, while the length
Cx of the clip member 130 in the longitudinal direction is
selected, in the example of FIG. 22C, so as to be greater
than the length of the paper sheet 17 in the longitudinal
direction, it may be a length smaller than the length of
the paper sheet 17 in the longitudinal direction.

[0188] The clip member 130 of the present example is
configured from an attaching portion 131 which config-
ures an example of a first member and a holding down
piece 132 which configures an example of a second
member as depicted in FIG. 22B.

[0189] The attaching portion 131 has afirstface portion
131b and a second face portion 131a opposing to each
other and each having a curved shape and has a re-
cessed portion 131c having a channel-shaped (U-
shaped) cross section formed by connecting the first face
portion 131b and the second face portion 131a to each
other on one end side thereof by a connecting portion
131fwith an opening formed at the other end side thereof.
As depicted in FIG. 22B, while the length of the second
face portion 131a in the depthwise direction of the clip
member 130 is set equal to the length Cy described
above, the length of the first face portion 131b in the
depthwise direction is set to a length smaller than the
length Cy.

[0190] The holding down piece 132 is configured from
a plate-like member having a cross section of a curved
shape and curved a little and is attached to the second
face portion 131a of the attaching portion 131 for pivotal
motion around the center of pivotal motion provided by
pivot shafts 133A and 133B formed from two bar-like
members disposed in the longitudinal direction of the clip
member 130 (direction orthogonal to the attachment di-
rection to the hand-written information processing appa-
ratus 10C). Around the pivot shafts 133A and 133B, coil
springs 137A and 137B as an example of biasing mem-
bers are wound, and an end portion 132a of the holding
down piece 132 on the opening side of the recessed por-
tion 131c of the attaching portion 131 is configured such
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that it is normally biased elastically to the attaching por-
tion 131 side by the coil springs 137A and 137B.
[0191] Inthe presentexample, the length of the holding
down piece 132 in the depthwise direction (attachment
direction of the clip member 130 to the hand-written in-
formation processing apparatus 10) when the holding
down piece 132 is coupled to the attaching portion 131
is set substantially equal to the length Cy. An end portion
of the holding down piece 132 on the connecting portion
131 f side between the first face portion 131 b and the
second face portion 131 a of the attaching portion 131 is
positioned at the same position as that of an end face
(outer face) of the connecting portion 13 If or positioned
on the inner side of the hand-written information process-
ing apparatus 10 with respect to the end face (outer face)
of the connecting portion 131f.

[0192] Further, since the length in the depthwise direc-
tion of the first face portion 131b of the attaching portion
131 is smaller than the length Cy, the end portion 132a
of the holding down piece 132 is an extension extending
farther than an end portion 131e on the opening side of
the first face portion 131b of the attaching portion 131.
[0193] Further, the end portion 132a of the holding
down piece 132 is in a state in which it opposes to an
end portion 131d side of the second face portion 131 a
of the attaching portion 131 as depicted in FIG. 22B. In
particular, the end portion 132a of the holding down piece
132 is configured such that it is elastically biased by the
coil springs 137A and 137B in a state in which it is op-
posed to the end portion 131d side of the second face
portion 131 a of the attaching portion 131.

[0194] At the portion of the end portion 132a of the
holding down piece 132 opposing to the end portion 131d
of the second face portion 131a of the attaching portion
131, in the present example, a non-slip member 134 (re-
fer to broken lines of FIGS. 22A and 22C) formed from
arubber member, for example, a rubber member, is pro-
vided.

[0195] FIG. 23 is a view of the clip member 130 as
viewed from the opposite side to the end portion 132a
side of the holding down piece 132. On the opposing face
side of the first face portion 131b of the attaching portion
131 to the holding down piece 132, two projections 136Aa
and 136Ab having through-holes (not depicted) through
which a pivot shaft 133A extends are provided and two
projections 136Ba and 136Bb having through-holes (not
depicted) through which a pivot shaft 133B extends are
provided. On the other hand, on the opposing face side
of the holding down piece 132 to the first face portion
131b of the attaching portion 131, two projections 135Aa
and 135Ab having through-holes (not depicted) through
which the pivot shaft 133A extends and two projections
135Ba and 135Bb having through-holes (not depicted)
through which the pivot shaft 133B extends are provided.
[0196] The pivot shaft 133A formed from a bar-like
member is attaches so as to extend through the four pro-
jections 135Aa and 135Ab, 136Aa and 136Ab and the
pivot shaft 133B formed from a bar-like member extends
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through the four projections 135Ba and 135Bb, 136Ba
and 136Bb to couple the attaching portion 131 and the
holding down piece 132 to each other.

[0197] As depicted in FIG. 23, a coil spring 137A is
fitted around the pivot shaft 133A between the two pro-
jections 136Aa and 136Ab of the second face portion
131a of the attaching portion 131 and a coil spring 137B
is fitted around the pivot shaft 133B between the two
projections 136Ba and 136Bb. By the coil springs 137A
and 137B, the end portion 132a side of the opening side
of the holding down piece 132 is normally displaced elas-
tically to the first face portion 131b side of the attaching
portion 131. It is to be noted that one end 133Aa of the
pivot shaft 133A on the end portion side in the horizontal
direction of the clip member 130 is configured such that
it has a disk-like shape of a diameter greater than the
diameter of the pivot shaft 133A. Similarly, also another
end 133Ba of the pivot shaft 133B on the end portion
side in the horizontal direction of the clip member 130 is
configured such that it has a disk-like shape of a diameter
greater than the diameter of the pivot shaft 133B.
[0198] The attaching portion 131 of the clip member
130 is configured from a material having elasticity, for
example, from a resin, and the recessed portion 131c is
formed in accordance with the shape and the size of the
stepped portion 11c of the housing 11. As depicted in
FIG. 24A, the clip member 130 is attached to the stepped
portion 11c of the housing 11 of the hand-written infor-
mation processing apparatus 10C in such a manner that
the stepped portion 11c of the housing 11 of the hand-
written information processing apparatus 10C is accom-
modated in the recessed portion 131 c of the attaching
portion 131. The width of the recessed portion 131 ¢ of
the attaching portion 131 of the clip member 130 is
formed a little smaller than the thickness of the stepped
portion 11c of the housing 11, and the clip member 130
is locked (fixed) to the stepped portion 11c of the housing
11 of the hand-written information processing apparatus
10C by the elastic force of the attaching portion 131 in
such a manner that the stepped portion 11c of the hous-
ing 11 is held by the recessed portion 131c. However,
the clip member 130 can be removed from the hand-
written information processing apparatus 10C by remov-
ing the attaching portion 131 thereof from the stepped
portion 11c of the housing 11.

[0199] In a state in which the clip member 130 is fixed
to an stepped portion of the housing 11 of the hand-writ-
ten information processing apparatus 10C as depicted
inFIGS. 22C and 24A, the end portion 132a of the holding
down piece 132 of the clip member 130 is in a state in
which it elastically presses the surface of the upper side
case 11a of the housing 11 as depicted in FIG. 24A. If,
in this state, the opposite side of the holding down piece
132 to the end portion 132a is pushed down, then the
holding down piece 132 can be pivoted around the pivot
shaft 133 to provide a gap between the end portion 132a
of the holding down piece 132 and the surface of the
upper side case 11a of the housing 11. However, if the
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pushing down of the opposite side of the holding down
piece 132 to the end portion 132a is canceled, then the
state in which the end portion 132a of the holding down
piece 132 elastically pushes the surface of the upper side
case 11 a of the housing 11 is restored.

[0200] Accordingly, if, in the state in which the clip
member 130 is attached to the housing 11 as depicted
in FIGS. 22C and 24A, the opposite side of the holding
down piece 132 to the end portion 132a is pushed down
to provide a gap between the end portion 132a of the
holding down piece 132 and the surface of the upper side
case 11a of the housing 11 and an upper end of a paper
sheet 17 is placed into the gap and then the pushing
down of the opposite side of the holding down piece 132
to the end portion 132a is canceled, then the paper sheet
17 is sandwiched elastically between the end portion
132a of the holding down piece 132 and the surface of
the upper side case 11a of the housing 11 such that the
paper sheet 17 is fixed in position so as not to move.
[0201] Thereupon, if the paper sheet 17 is mounted on
the surface of the upper side case 11a of the housing 11
and is moved in the depthwise direction, then the upper
end of the paper sheet 17 is abutted with and positioned
by an end face of the end portion 131e of the first face
portion 131b of the attaching portion 131 of the clip mem-
ber 130 as depicted in FIG. 24A.

[0202] Further, in the present example, especially by
the non-slip member 134 provided at the end portion
132a of the holding down piece 132, the paper sheet 17
is elastically pressed more strongly against the surface
side of the upper side case 11a of the housing 11 such
that it is fixed in position so as not to move.

[0203] The non-slip member 134 is, in the present ex-
ample, formed from a rubber member, and on the non-
slip member 134, one or a plurality of grooves 134M are
formed in a direction crossing with the attachment direc-
tion of the clip member 130 to the hand-written informa-
tion processing apparatus 10C as depicted in FIG. 24B
and FIG. 24C which is a sectional view taken along line
A-A of FIG. 24B. The non-slip effect for the paper sheet
17 is enhanced by the one or plurality of grooves 134M.
[0204] Itis to be noted that the paper sheet 17 fixed in
position by the clip member 130 may be one sheet or a
plurality of sheets.

[0205] Itis to be noted that, while the clip member 130
in the embodiment described above is mounted on the
stepped portion 11c of the housing 11 of the hand-written
information processing apparatus 10C, it may be mount-
ed at a lower end portion of the housing 11. In the case
of the hand-written information processing apparatus
10C of the present embodiment, the distance from the
upper end position of the detection region DA to the upper
end position of the housing 11 and the distance from the
lower end position of the detection region DA to the lower
end position of the housing 11 are substantially equal to
each other as depicted in FIGS. 21A and 22C, and there
is no problem in mounting of the clip member 130 on the
lower end portion side of the housing 11.
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Further Different Configuration Example of Clip Member

[0206] Although, in the embodiment described above,
two separate pivot shafts are used, the pivot shaft 133A
and the pivot shaft 133B can be configured as a single
pivot shaft by connecting them to each other. Further,
where the single pivot shaft is used, although two coil
springs may be used as in the embodiment described
above, a single coil spring may be used as a biasing
member.

[0207] FIG.25is aview depicting an example of a con-
figuration of essential part of a clip member 130A in which
a single coil spring is used as the biasing member. In the
clip member 130A, same portions to those of the clip
member 130 are denoted by same reference characters
to those described above. It is to be noted that FIG. 25
is a view of the clip member 130A as viewed from the
opposite side to the end portion 132a side of the holding
down piece 132 similarly to FIG. 23.

[0208] The clip member 130A of the present example
uses a pivot shaft 133 formed from a single bar-like mem-
ber. An end portion 133a and the other end portion 133b
of the pivot shaft 133 are formed in a disk-like shape of
a diameter greater than the diameter of the pivot shaft
133.

[0209] Further, in the example of the clip member
130A, two projections 136a and 136b having through-
holes (not depicted) through which the pivot shaft 133
extends are provided on an opposing face side of the
first face portion 131b of the attaching portion 131 to the
holding down piece 132. Meanwhile, two projections
135a and 135b having through-holes (not depicted)
through which the pivot shaft 133 extends are provided
on an opposing face side of the holding down piece 132
to the first face portion 131b of the attaching portion 131.
[0210] The pivotshaft 133 formed from a bar-like mem-
ber is attached so as to extend through the four projec-
tions 135a and 135b, 136a and 136b to couple the at-
taching portion 131 and the holding down piece 132 to
each other.

[0211] Further, as depicted in FIG. 25, a coil spring 137
is fitted and provided on the pivot shaft 133 between the
two projections 136a and 136b of the second face portion
131a of the attaching portion 131. By the coil spring 137,
the end portion 132a side of the holding down piece 132
is normally displaced elastically to the first face portion
131b side of the attaching portion 131.

Other Examples of Attachment of Clip Member to Hous-
ing

[0212] While, in the embodiment described above, the
clip member is removably attached to an stepped portion
or a lower end portion of the housing 11 of the hand-
written information processing apparatus 10C, also it is
possible to configure the clip member such that it is re-
movably attached to a side portion of the right side of the
housing 11 as depicted in FIG. 26.



43 EP 3 343 342 A1 44

[0213] In a clip member 130B in this case, the length
CBy thereof in a direction crossing with (in the present
example, orthogonal to) the attachment direction of the
clip member 130B to the hand-written information
processing apparatus 10C is greater than the length in
the depthwise direction of the detection region DA of the
hand-written information processing apparatus 10C and
is equal to the length D (refer to FIG. 21) of the hand-
written information processing apparatus 10C in the dep-
thwise direction or smaller than the length D. This is be-
cause, since the size of the paper sheet to be placed on
the inputting face of the housing 11 of the hand-written
information processing apparatus 10 is a size equal to
or greater than that of the detection region DA, in order
to fix the paper in position with certainty, such a dimen-
sional relationship as described above is preferable.
However, if the paper sheet can be fixed in position, then
the length CBy of the clip member 130B in the longitudinal
direction may naturally be smaller than the length of the
detection region DA in the depthwise direction. Further,
although the length CBy of the clip member 130B in the
longitudinal direction preferably is smaller than the length
of the housing 11 in the depthwise direction, it may be
longer.

[0214] Further the length CBx of the housing 11 of the
clip member 130B in the horizontal direction may be a
length with which a right end portion of the paper sheet
placed on the inputting face of the housing 11 of the hand-
written information processing apparatus 10C can be
fixed in position with certainty.

Different Embodiment or Modification

[0215] In the example described above, each of the
clip members 130 and 130B is configured such that it is
attached to the stepped portion 11c of the housing 11 of
the hand-written information processing apparatus 10C
in such a manner that the stepped portion 11c of the
housing 11 of the hand-written information processing
apparatus 10C is accommodated in the recessed portion
131c of the attaching portion 131 and sandwiches the
paper sheet (sheet member) 17 placed on the hand-writ-
ten information processing apparatus 10C by the end
portion 132a of the holding down piece 132 (second
member). However, each of the clip members 130 and
130B may be configured such thatthe paper sheet (sheet
portion) 17 is sandwiched by accommodating the hand-
written information processing apparatus 10C on which
the paper sheet 17 is placed into the recessed portion
131c of the attaching portion 131 together with the paper
sheet 17. In this case, the holding down piece (second
member) may not necessarily be provided.

[0216] While the sheet-like memberin the example de-
scribed above is a paper sheet, any sheet member may
be used if, when an ink stylus whose core member has
a pen function or a function of a mechanical pencil is
used for writing on the sheet member, a

writing trace can be formed visually on the sheet member.
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Claims

1.

A hand-written information processing apparatus
which includes a stylus detection sensor configured
to detecta writing operation of a stylus on aninputting
face, aconnection interface configured to output writ-
ing information corresponding to a writing operation
of the stylus detected through an interaction with the
stylus detection sensor to an external apparatus
which includes a display screen, an operation input
acceptance unit configured to accept an operation
input by a user, a display image processing informa-
tion generation circuit configured to generate display
image processing information, which is to be applied
when the writing information is displayed on the dis-
play screen, in response to the operation input ac-
cepted by the operation input acceptance unit, and
a memory, and which is configured such that a sheet
member on which writing corresponding to a writing
operation of a stylus can be formed visually can be
placed on the inputting face, wherein

a first stylus whose writing operation on the inputting
face is detected through an interaction with the stylus
detection sensor and a second stylus whose writing
operation on the inputting face is detected through
an interaction with the stylus detection sensor and,
different from the first stylus, whose writing corre-
sponding to the writing operation on the inputting
face can be formed visually on the sheet member
can be utilized;

the hand-written information processing apparatus
further comprises a stylus recognition circuit for rec-
ognizing whether a writing operation on the inputting
face is a writing operation by the first stylus or a writ-
ing operation by the second stylus; and

the hand-written information processing apparatus
further comprises a first mode in which, when a writ-
ing operation on the inputting face by the first stylus
is recognized by the stylus recognition circuit, writing
information corresponding to the writing operation
on the inputting face by the first stylus detected
through the interaction with the stylus detection sen-
sor and the display image processing information
generated by the display image processing informa-
tion generation circuit can be outputted to the exter-
nal apparatus through the connection interface; and
a second mode in which, when a writing operation
on the inputting face by the second stylus is recog-
nized by the stylus recognition circuit, writing infor-
mation corresponding to the writing operation on the
inputting face by the second stylus detected through
the interaction with the stylus detection sensor is re-
tained into the memory and application of the display
image processing information generated by the dis-
play image processing information generation circuit
to the writing information retained in the memory is
limited.
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2. The hand-written information processing apparatus

according to claim 1, further comprising:

a function for outputting, when writing informa-
tion which has been retained into the memory
in the second mode exists in the first mode, the
writing information retained in the memory to the
external apparatus through the connection in-
terface.

The hand-written information processing apparatus
according to claim 1 or 2, further comprising a third
mode in which, when a writing operation on the in-
putting face by the second stylus is recognized by
the stylus recognition circuit, writing information cor-
responding to the writing operation on the inputting
face by the second stylus detected through the in-
teraction with the stylus detection sensoris outputted
to an external storage unit without being retained
into the memory while outputting of the display image
processing information to the external storage unit
is limited.

The hand-written information processing apparatus
according to claim 3, further comprising a function
for acquiring, when writing information stored in the
external storage unit in the third mode exists in the
first mode, the writing information stored in the ex-
ternal storage unit and outputting the acquired infor-
mation to the external apparatus through the con-
nection interface.

The hand-written information processing apparatus
according to one of the preceding claims, wherein
the operation input acceptance unit includes a touch
detection sensor configured to detect a finger touch
operation by the user, wherein preferably

- the touch detection sensor is disposed so as
to overlap at least partly with a region of the in-
putting face, or

- the touch detection sensor is disposed in a re-
gion different from a region of the inputting face.

The hand-written information processing apparatus
according to one of the preceding claims, wherein,
in the second mode, detection of a given operation
input by the operation input acceptance unit for an
image operation for the display image is disabled.

The hand-written information processing apparatus
according to one of the preceding claims, wherein
at least one of the first stylus and the second stylus
has a function for sending out stylus identification
information, and the stylus recognition circuit is con-
figured so as to recognize the stylus identification
information from at least one of the styluses to rec-
ognize whether the writing operation is a writing op-
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eration by the first stylus or a writing operation by
the second stylus,
wherein preferably:

each of the first stylus and the second stylus has
a function for sending out unique stylus identifi-
cation information, and the stylus recognition cir-
cuit recognizes whether the writing operation is
a writing operation by the first stylus or is a writ-
ing operation by the second stylus depending
upon whether the stylus recognition circuit rec-
ognizes the stylus identification information of
the first stylus or the stylus identification infor-
mation of the second stylus.

The hand-written information processing apparatus
according to one of the preceding claims, wherein
writing information retained in the memory and cor-
responding to a writing operation on the inputting
face by the second stylus is configured from plural
pieces of stroke information, and the stroke informa-
tion has information for specifying a writing order
added thereto.

The hand-written information processing apparatus
according to one of the preceding claims, wherein a
given process based on the operationinput accepted
by the operation input acceptance unit includes at
least one of image operation processes of enlarge-
ment, reduction, rotation and movement of the dis-
play image.

The hand-written information processing apparatus
according to one of the preceding claims, wherein,
in the second mode, given information detected by
the operation input acceptance unitand correspond-
ing to an operation input other than the operation
inputfor performing a given image operation process
for the display image is added to writing information
detected through an interaction with the stylus de-
tection sensor and corresponding to a writing oper-
ation on the inputting face by the second stylus, and
resulting writing information is retained into the mem-
ory.

The hand-written information processing apparatus
according to one of the preceding claims, wherein
the interaction between the first stylus and the stylus
detection sensor is electromagnetic induction or ca-
pacitive.

The hand-written information processing apparatus
according to one of the preceding claims, wherein
the second stylus includes a core member config-
ured to send out stylus identification information ca-
pable of being recognized by the stylus recognition
circuit and capable of visually forming writing corre-
sponding to a writing operation on the inputting face,
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and the second mode is set based on the stylus iden-
tification information of the second stylus and a visual
writing operation on the sheet member placed on the
inputting face is performed by the core member of
the second stylus.

The hand-written information processing apparatus
according to claim 1, wherein a positioning member
configured to position the sheet member is disposed
on the inputting face,

wherein preferably:

- the positioning member is configured from a
clip member mounted at a plate-like end portion
of the hand-written information processing ap-
paratus;

- the clip member includes a first face portion
and a second face portion which are opposed
to each other and are coupled to each other by
a connection portion, and includes a first mem-
ber for engaging with the plate-like end portion
and a second member attached to the first mem-
ber; and

- the second member is attached for pivotal mo-
tion on the side of a face included in the first face
portion of the first member and opposed to the
side of a face to which the operation face side
of the tablet opposes.

A hand-written information processing method for a
hand-written information processing apparatus
which includes a stylus detection sensor configured
to detect a writing operation of a stylus on aninputting
face, aconnectioninterface configured to output writ-
ing information corresponding to a writing operation
of the stylus detected through an interaction with the
stylus detection sensor to an external apparatus
which includes a display screen, an operation input
acceptance unit configured to accept an operation
input by a user, a display image processing informa-
tion generation circuit configured to generate display
image processing information, which is to be applied
when the writing information is displayed on the dis-
play screen, in response to the operation input ac-
cepted by the operation input acceptance unit, and
a memory, and which is configured such that a sheet
member on which writing corresponding to a writing
operation of a stylus can be formed visually can be
placed on the inputting face, comprising:

a stylus recognition step of recognizing whether
a writing operation on the inputting face is per-
formed by a first stylus whose writing operation
on the inputting face is detected through an in-
teraction with the stylus detection sensor or by
a second stylus whose writing operation on the
inputting face is detected through an interaction
with the stylus detection sensor and, different
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from the first stylus, whose writing correspond-
ing to the writing operation on the inputting face
can be formed visually on the sheet member;
a first processing step configured such that,
when a writing operation on the inputting face
by the first stylus is recognized by the stylus rec-
ognition step, writing information corresponding
to the writing operation on the inputting face by
the first stylus detected through the interaction
with the stylus detection sensor and the display
image processing information generated by the
display image processing information genera-
tion circuit can be outputted to the external ap-
paratus through the connection interface; and
a second processing step configured such that,
when a writing operation on the inputting face
by the second stylus is recognized by the stylus
recognition step, writing information corre-
sponding to the writing operation on the inputting
face by the second stylus detected through the
interaction with the stylus detection sensoris re-
tained into the memory and application of the
display image processing information generat-
ed by the display image processing information
generation circuit to the writing information re-
tained in the memory is limited.

15. A hand-written information processing program

which causes a computer included in a hand-written
information processing apparatus, which includes a
stylus detection sensor configured to detect a writing
operation of a stylus on an inputting face, a connec-
tion interface configured to output writing information
corresponding to a writing operation of the stylus de-
tected through an interaction with the stylus detec-
tion sensor to an external apparatus which includes
a display screen, an operation input acceptance unit
configured to accept an operation input by a user, a
display image processing information generation cir-
cuit configured to generate display image processing
information, which is to be applied when the writing
information is displayed on the display screen, in re-
sponse to the operation input accepted by the oper-
ation input acceptance unit, and a memory, and
which is configured such that a sheet member on
which writing corresponding to a writing operation of
a stylus can be formed visually can be placed on the
inputting face, to execute:

a stylus recognition process of recognizing
whether a writing operation on the inputting face
is performed by a first stylus whose writing op-
eration on the inputting face is detected through
an interaction with the stylus detection sensor
or by a second stylus whose writing operation
on the inputting face is detected through an in-
teraction with the stylus detection sensor and,
different from the first stylus, whose writing cor-
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responding to the writing operation on the input-
ting face can be formed visually on the sheet
member;

a first processing process configured such that,
when a writing operation on the inputting face
by the first stylus is recognized by the stylus rec-
ognition step, writing information corresponding
to the writing operation on the inputting face by
the first stylus detected through the interaction
with the stylus detection sensor and the display
image processing information generated by the
display image processing information genera-
tion circuit can be outputted to the external ap-
paratus through the connection interface; and
a second processing process configured such
that, when a writing operation on the inputting
face by the second stylus is recognized by the
stylus recognition step, writing information cor-
responding to the writing operation on the input-
ting face by the second stylus detected through
the interaction with the stylus detection sensor
is retained into the memory and application of
the display image processing information gen-
erated by the display image processing informa-
tion generation circuit to the writing information
retained in the memory is limited.
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